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^On September 12, 1964, President Lyrfdon B, Johnson signed ' 
an act of Congress establishing Canyonlands as oufi. thirty- 
second national park, the first addition to the park%stem sincf 
1956. 

The birth of Canyonlar^s National Park was not without 
labor pains. In the 1930's virtually all the vast canyon country 
b^ween Moab, Utah, and Grand Calffon, Ariz,, was studied for 
a projected Escalante National Park. But Eicalanie failed to get 
.off the ground, even when a second attempt was made in the 
1950's. Not until another proposal had be|g made and legislative 
compr^ises had been worked outdid the park materialize, this 
timevunder a new name=Canyonlands, Among the many 
dignitaries who witnessedHhe signature on September 12 was 
one of the men ^ most responsible for the park's creation, park 
BUperintendent Bates E, Wilson, who did the pioneer spade work 
in the field. 

The newborn park covered 400 square miles' at the junction of 
the Green and Colorado Rivers in Utah. 4t included such 
magnificent^ features as Island in the Sky, The /Needles, 
Upheaval Dome, and the two great stone formations. Angel 
krch and Druid Arch, On Novefriber 16, 1971, Pretident Richard 
' M. Nixon signed an act of Cpngress enlarging the park by 125 
square miles in four separate parcels of land, so the area no\* 
totals 525 square miles,, all in southeastern Utah, as shosvn on 
th^ map (fig, II The northern boundary was extended to include 
parts of Taylor and Shafer Canyons. The addition at the 
southeast corner takes in the headwaters of Salt and Lavender 
Canyons and parj of Davis Canyon. The largest addition, sLt the 
southwest corner, includes grotesquely carved areas bearing 
such colorful names as The Maze, Land of Standing Rocks, The 
Fins, The Doll House (fig, 36), and Ernies Country (named after 
Ernie Larson, an early-day sheepman). The fourth parcel lies 
' about 8 miles west of the northwest corner and encompasses 
much of Horseshoe Canyon, whose walls are adorned by striking ^ 
pictographs (fig. 2). 

" For ih»> htmt'fit nf vi^itofH from rijunifit'?* usina ihv nHjtric HystL-m. ihi^ fijllnwiiiK t-nnvorHinn faoiura may 
hcipful 1 Mtjuun' mill' 2 ^^^ M\uiin^ kilumotiTH. I urn^ H Wil huctiirr, 1 inch - 2M fvht\mHvT^, i 
^ fiKi! fi ;if)ri mi'U'p. 1 mill' j .Hw kMijrriiUt'raM t^^^. Krillnn n (#);i7*i t-ufnc nuntT * 
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At this writing (1978) the park is still in i^infancy. with mpst 
of the planned devel^ments and improvtements awaiting tibie 
~ and money, but a good start has been made. In 1960 my famfly 
and I first travers^ Island in the Sky to Grand View Point over 
a rough jeep trajl; now it is reached with ease over a good graded 
road which eventually will be paved. A temporary trailer-housed 
entrance station near The Nfick will be replaced by permaniBt 
headquarters for the Island in the Sky district after water is 
piped up from wells drilled near the mouth of Taylor Cariyon 
In August 1965,. when the Park was but 11 months old. we 
drove th« family car over a two-track dirt "road" from Dugout 
Ranch to Cave Spring— temporary headquarteri for the Needles 
district of, the park, whose persbnnel were housed partly ' in ' 
trailers and partly in the cave. Now a modern paved highway 
b^t by the State (Utah Highway 11) for 19 miles, to Dugout 
R^ch and by San Juan County the State of Utajf ^d the 
Rational Park Service for the next\l8 mileB,.extends'a toll of 88 
* miles froiti U.S. Highway 163 to a new modern camigrbund at 
Squaw Plat (fig. 39). The entrance station and housing for park 
personnel are now in trailers about 2 miles west of Cav^ Spring, 
but the trailers will be replaced .by permanent structures A 
shallow well near temporary headquarters supplies the only 
water available to the campgrouftd 1.5 miles to the west, but a 
new supply is to be developed for the campground and per^- 
nent headquarters. Groctries, gasoline, trailer hookups, and 
charter flights are available at Canyonlands Resort, just outside ' 
the eastern park boundary. The old ctwvboy line camp at Cave 
Spring has been restored so that visitors can see this phase of 
colorful Canyonlands history^fig. 6)^ Exeept for miles' of 
partly graded road west from SquawFlat, all travel to the west 
and south is by four-wheel-drive vehicle or on foot. In order to 
reach the confluence of the Green and Colorado R'ivers The 
9rabens, and Chesler and Virginia Parksr drivers must conquer 
formidable Elephanl Hill, with its 40 percent grades and ba^up ' 
.switchbacks. SOB Hill and the Silver Stairs also tax th'^skilfand 
patience of jeepsters. Parts of this area will eventlially be 
reached by graded roads, possibly by about 1977. but many hope 
that much of it will be kept accessible only by jeep or foot trails. 

Bates Wilson, recently retired supeHntendent not' only of 
Canyonlands National Park but also of nearbv Arches National 
Park and of Natural Bridges National Monument about 80 mires 
to the south, is one of the few men in the park service who has " 
guided a national park through all pha.5es-location,\jromotion, 
establishment.'and initial development. He retired iif June 1972 
to a ranch along l^e Colorado River north of^jatf 

11 




unless credited to others, for which grateful acknowledgment 
% is made, the color photographs were taken by me. Most of these 
were taken on 4- by 5-inch film in a tripod-mounted press 
camera using lenses of several focar lengths, but a few weVe 
taken on 3.5-milIimeter film. Unless credited toothers, the black 
' " and white photographs were kindly loaned from the Mbato and 
Arches files of the National Park Service. The points from which 
most of the photographs were'^aken are shown in fi^re 19. 
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Although Majof John Wesley Powell was not the first 
geologist to view the^canyon lands, his two daring boat trips 
down the Green and Colorado Rivers in 1869 and 1871 made 
history by bringing 10 light the first descriptions of the 
geography and gealogy of 'what was tiien the largest remaining 
uncharted wilderness in the United States. Many landmarks^ 
. along the canyons in the park %vere named by Powejl and his 
men during those explorations! J. S. Newberry is thought to 
have been the first geologist to view the canyon lands^at least 
-he se^^ms to ha\Vi)een the first one whose obser\4ations were 
recorded (1861), but the more comprehensive findings of Powell 
;i[1875) were the one^ that made history. ■ . ) 

T'he lO^h anniversary of Major Powetrs pioneer exploration 
of the Gr^n and Colorado Rivers was comni^jnorated in 1969 by 
4 national centennial sponsored jointly by 'the IJ.S, pepartment 
pf the Interior, thr S^iithsonian Institution, the .National 
Geographic Society, and many other organizations. This touthed 
off many nlagaiine and newspaper articles, several cooi- 
^ memur^tive programs and dedications, and^several publications 
of lasting^ interest. Noteworthy among the latter isl tJ.S.^" 
Geotogical Survey Professional Paper 669 entitled *The€ol^do ' 
River Region and John Wesley PowelL" Of its four sep^^ate 
parts, two arq^f special interest to our Canyonlands story; ^rt 
A, 'Mohn Wesley Powell; Pioheer Statesman of Federal Scienck" 
by Rabbi,tt (1969) and part C, ^'Geologic History of the CotoracL 
River." by Hunt (1969). An interesting history of the Nationa| 
^Park 9^>4ce by Everhart (1972) was published m part of thq 
"national park centennial effort, The Powell Sc)ciety, Ltd., pf 
Denver, Colo., w^^s founded mainly to publish 'four ''Riv^r 
Runners' Guides to the Canyons of th^ Green and Colorado 
Rivers, with Emphasis on Geologic Features," covering five 
reaches pf the two rivers from Flaming Gorge Dam, Utah, to . 



(Irand Canyon. Ariz. One of ^esK by Mutstihlur (1969) covers 
Labyrinth'. Stillwater, and Cataract Canyons, all in 
Canyonlanrlrt National Park. Another guidebook by Baars and 
Molenaar n97l) covers the ColoratkiJRiver from alxml Potash, 
Utah, to the confltience with the Green, and Cataract Canyon. It 
is difficult to vvMzv that thoummds of people annually now boat 
ii'tht>cany0nH Powel+dared to explore without knowled^^of 
jankers that lay ahead^ ( \ 
= L.uMng the summer of 1968 a U.S. Gcolo^^icai Sui^vey expodn^ 
tion led by Eugene M. Shoemaker retraced the historic 1869 andf 
1871 river voyages of Major Powelh in order, to reoccupV the 
camera stations of the 1871 voyage and rephotograph tho same 
scenes nearly 100 years later. Kemarkably enough, 
camera stations were recovered, many recjuiring considerable 
search/and official photograjjher Hal G. Stephens 
rephotographed the scenes taken with cumbersome wet-plate 
■ c^unoras nearlv 100 vears earlier b>: E. 0. Beaman (above the site 
of Lees Ferry f and by J. K. Hillers (below the site). A report ccm- 
tuininL^hcse remai^kable sets of before and after photographs 
hopefully will be pnhl!sHed eveqtlially as a delayed part of the 
Powell centenniaL A few pairs have been published by others 
(Raars -and Molenaar, I97U p. 90-99). and two. pairs are shown 
herein as figures B2 and H7. As these photographs show, m most 
plaeeft the rocks anef even the vegetation Vemain virtually un- 
changed after nearly a century, but a few other pai^rs not in- ^ 
clutind herein show catastrophic changes resulting from local 
floods 0^1* i*ockfalls. 



CANYONLANDS NATIONAL PARK, showini location in Utah, Lake Powall, Dead Horse > 
Point State Park, boundaries, stfeanis, roads, trails, landforms, and principal named 
features. There was insufficient room to show all named features; some not shown are 
related In tert by distance and direction to named ones, and some additional names are 
liven in figures 7, 51, and 59. Hans Flat Ranfer Station near left border is in Glen 
Canyon National Recreation Area. The reader is referred to road maps issued by the 
State or bi oil companies for the location of U.S. Hlihway 163 (shown as 160 on old 
maps) and other nearby roads and for the locations of the towns of Green River, 
Crescent Junction, Moab, La Sal Junction, and Monticello. Visitors also can obtam 
pamphlets at the entrance stations to the Needles and Island in the Sky districts of the 
park or at the National Park Service office in Moab; these contain up^to^date maps of the 
park and the latest available information on roads, trails, campsites, and picmc sites. 
(Fig- 1) 



^1 



Hi 



On 3\jna 20, 1969, nlate and local officials met alonR the Green 
River at the mouth ftf Split Muimtain CanyoM, in^ Dinosaur 
; National Monument, to-dedieate a monument tf Major Posv^ll, 
eommemomtin^ the lOOth anniversary of his first river trip, and 
to'dedicate the Powell CentennJal Scemc DriveAlHO known as 
th*' Powfll MurnoiMal lliuhway. In the abweriec* of any roads' 
eh)sely paralleJin^ the (Ineen and Colorado^' Rivera except for 
short iiistances. this route in virtually the only mearlH of ap^ 
proach to the nvpi:^ and eom[)risus parts of severaL state and 
fedei'ul highways com^ecfing Green^ River, Wyo., and Grand Can- 
yon, Ari^^ A seMnignt of it, U,S., Highway 1B3, yomiects Cre^- ^ 
rrfii Junction, Moah, Montieella, and RlandinK. alTi/i Utah, and 
provides, the principal access routes to Canyonlands and Arches 
National Parks and Natural Bridges National Monument, 

The ceromonieH at the mouth of Split Meunta^n Canyon beyan 
with the landing of thu official party f!()tilla'of four boats similar 
to. llu' ones used lOO years earlier Powell who was imper-^ 
-onatud by a hoarded man di-essed'tcj resumblc the one-armed 
niajor. After the dedication, the fc)ur boats resumed the voyage ^ 
(town the Green River for another ceremony. 

On June 2\) a sectmd rntinument was dedicated at the head of 
Desolaticm Canyon, some nO miles soiMhwest of Vernal/ Utah, 
where the \m) Powull expedUion first ventured into the then 
unkn(Avn wikk^imss. Thi,^ lTOnK^^pla^lUt''!(lentifies Pesolation Can= 
yc'U. nanuKl by, Po\^'l!, as a national historic iandmjirk that 
cfmiprises o8J)()0 acres in an area 1 milf wide on eaeh^side of a 
nr>=inilu reach of the Green River. 
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Tliurt* is abiinihuu uvMiU'iicC^ that tlu' uanyon landn \\^rr(' in- 
hahiU'd \yy vWffilwvWvv^ cHmUirii's lit^foia,^ [Yw t^xplorat ions ol" 
Pcnvfll or ilu' uarliur visits of ihv Wj.anish cxpiorurs antl ihv fur 
trappi'i's. Projui'lik^ pcjinls and othiM' ar'tii'acls found in tho nuai^- 
h\- La'SaKand Abajo Mountains iniiiuatu (fccupalion by 
alMfrigiiK^s ^vom ahout :i,()(in-2JH]0 to aHout 1 A.IX (Hunt, 

Arclu'olo^ists lia\"t' ftuiiifl uxudt^ncu^ iii' [wa occupations by 
prt'historic ptM)plus in and nuar Canyonlands National Park — th(' 
Fr(Mn.(Hit punplt* around Hr>() or !)()() A.L). ancl tho Pui'blo or' 
j\Tiasazi ]HM!p]i' froni about IOTA t(f thtMr (h'partuin^ in the hitt^ 
12th ctmtury (Jctuiin^s, IHTO). Within [hi^ park, tht' nmst d^Misc- 
ly popukittMl area ^\^as alon^ Salt (\inyon and its ti'ibiitaiMos iri 
the NtM'(UHs {iisiric'i, but many |)iThisioric dwuUinys and 
Uratiarii's art' also ffunid just south of the park in Hvvi' fjasin an(l 
Ruin Park. ' ' ^ 

'riu\P'rtMnont pjiofjUs who \vv.vv niainh" hunttTs. suumiiiuls' Udt 
n(j arfifat'ts, but they did U^avc* boaiitiful pict ourai^hs, or I'ock 
ijaintiti^s. sucdi as the ^roup of ^hf)sth' luwian fi^urt's on tht^ 
sandstone wall of I lorsoshoi^ Canyon ( fiu. 2}, in the rlet ached unit 
nor! hu rst of tlu^ |jai-k pi-oper ( fi^. 1 1 TIk^ All )^inerieari Man ( fi^^ 
a inos! unusual ''flunipty ninnpty" fimua\ painted iri red, 
white, anti blu,e on the u"all of a cave about o^;Jniiies above tlie 



eable across the iuist fofk of .Salt Canyon, isyr)elieved H) have 
' l)ren dotie in the i^'reniont st\de. but as shouai in the pho^to^raph, 

it is next \i} one of thret' tbvellings iii the same cavt^ tliat wvvv 
: built llitet" bylhe Anasazi people. Tdwer Fiuin ( f iu. 4) is one of 

many \\\Hdl=preser\ ed ^ranaides built by thc' Anasazi, whc» 

fa!'m<'d Mhe flood plains of ci'eeks sueh as Halt and Horse 

(.'anyiHis. Aeeoi'dinu to Jenniri^s . 



PICTOGRAPHS ON WALL OF KOftSESHOE CANYON, bilievad to^have been made by 
Frimont people about 1.000 years ifo. Numbered chaikmarks 1 foot apart along bottom 
were made by some previous photographer. Photograph by Walter Meayers Edwards. 
1971 National Geographic Society= (Fig. 2) 

THE ALL AMERICAN MAN, on wall of cave in Cedar Mesa Sandstone Member of Cutler 
Formation along upper Salt Canyon, beliewed tp have been painted by Fremont people. 
Granary on right was built by Anasazi people. Chalk outline was added by some previous 
photographer. Photoiraph by National Park Service. (Fig. 3) 



^ ;'0rv \s MunvvvhWncv Uuil i^vM' vkiiW Uluh puuplu practiml a form of ifrijja- 
, llhii. usm Mhalluw (litdii^^^ th curry in their crupn. There \h nho evidence? 

^ UlUt a t'hurmc in cHiiiatc HurTictinic aruund the hite 12lh centurv fsrought hhnik" 
;-^iimnier nii^W^fUmdm and inthiced the cliff dweiiern Ui/jifmndun their 

■ ranynnhuHis [h)^U'h (irui farm^. 

Visitorn tn^he Needles district pass through Indian Cm^k 

■ State Park 12 miles west of U.S.HiM:hway H)3.;phe principal at- 
tr^yftion, which is visible at the base of the Wingate Sandstone 
cliff on the right ( north is Now'^paper Rock (fig. 5). one of the 
best preserved and most intriguing petroglyphs, or rock inscrip^ 
tions. in the canyon lands. Many of the older cliff faces of the 
Wingate and Navajo Sandstones, are darkened or blackened by 
desert varnish, a natural pigment of iron and manganes»xides. 

J'he prehistoric inhabitants of the canyon country learned that 
^ ^ effective and enduring designs could he created simply by chiseJ^ 

^:^^J^^-^^KOu^h the thin dark layer to reveal the Iniff^c/ tan 
y i^'^I^Qdstone beneath. According to Jesse D. Jc^nning^ (letter of 

/ ; ^huv20. 1^)2, Ur Utah Div.^arks and Recreation). 

V;!:JKTe at IvuM i hreM .perind^ nf svnrknianshi[j viHihle on ihv rock. The hist \h 
'n^iW^i-m ^invv it shoivs nij^n riuHmfed nn liorHeH [hrnuuht in by Spanish (■n= 
iiiut^>l Tlu'Hc art- prnfjahly le:^s {han 2()M yi-arn fdd and are iirnluifdy t he svnrk (>f 
^ I"le IrihcsniHL The uthrrs cannot h^ idi^ntifii^d mlh any spucifit' cuhural mn\p^ 
alrh.,4iuh truMNirlic^t inay hp a^ iniu-h as uiM-- ihinisanf] years nld and an- prnt»ahiy 

In adcUtion to the designs by ttie Fremont, AAisazi, and Ute.ar- 
tist^.'^cou will note a few names anddules^is late as 1954. 
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N^WSP^PER ROCK, petroglyphs cut in Wingate Sandstone cliff in Indian Creak State > 
Park. Inscriptions probably^ span about 1,000 years and include figures by Fremont, 
Anasazh and Ute people (mbunttd horsemen) and by a few eSrIy white settlers. jFig, 5) 

12 ^ . 
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Late arrivals 

The modern history of Canyonlands is. as colorful as the 
canyonH themselves, and involves Indians, ^cattlemen, bank 
robburs, cattle rustlers, and horsethieves, foUowecf by oil 
drillurB, uranium hrinters, '{)otash miners, jeepsters, boaters, 
* and tourists. A4yMef summary of their activities is'taken mainly 
from a recent account by Ma>fine Newell (1970), to whose work 

are refeffred for further details, 
j Bands of ijte and Navajo Indiana roamed the canyons and 
Vnesas untir th^late 1800s, but'gradually they were driven out 
\m\ succeeded ^ pioneei' cattlemen, the first of 'whom were 
(Wor^ and Silas Green in 1874^75, followed by yie ^aylor 
brothws in 1880-81. Cowboys named many of th^ i>atural 
features of the area, and the Needles country provid^i tbe scenic 
background for some of Zane Grey's western tales ^d for David 
Lavender's **One Man's West/* Lavender Oanyon. whose 
headwaters were recently annexec^ to the partC was named for 
him. Visitors to the Needles district pass the Dugout Ranch 
about f. miles northwest of Newspaper Rock. The earliest ranch 
dw(^llin^ were dirt houses built by the SonierviUe and Scorup 
brfithers, wbo bought the hu^e Indian Creek spread for $426,000 
fix)m the t'arlisle Co. in In 1973 the ranch was operated by 
^>bert and Meidi Redd, whose line camp at Cave Sprang served 
us temporary park headtiuarters and later was restored to a 
t#i)ical line camp (fi^. Hi Si part of the Ca\'e Spring Environment 
tiii\TraiL " 

Robbers Roost Canyon and Spring some 80 miles west of the 
imrk was the hangout of a horsethief named Cap Brown in the 
seventies. From 1884 untH abo^it IHOO it was the hiding place for 
the notxirious Butch Cassidy and his Wild Bunch, who robbed 
banks, trains,/and mine payrolls and stole or traded horses and 
cattle from the ranchers. Cassidy and his gang managed to get 
along \vith the cattlemen by efther replacmg or paying for most 
(jf the horses and cattle, but the law finally drove them out, and . 
Butch, the Sundance Kid, and' a woman named Etta Place ' 
moved to-Bolivia. According to the movie version, Butch and the 
Hundanae Kid were hunted down ^Thd shot by Bolivian soldiers 
for robbing banks and mine payrolls, but according to Baker 
( 1!J71 ) Butch returned safely to tm^ United St^Ues and died in the 
Noi'thwest in 1943 or 1944, and the S undanct/Kid Js reported to 
have died in Casper, Wyo., in 1958 at age 98. Alr^kker (Findley, 
197L fig. 3). present owntr of Robbers Roost Ranch, which coa- 
tains the former hangout, commented; "A lot of people are sure 
that Butch and his gang buried some money around jobbers 

11 /: ^ 
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CAVE SPRING LINE CAMP^Move, linf^camp escterior, showing intranee and corral; 
bilow, interior, showiriiyftfrnfshings and staple food items kept in stocl| Served as 
regular cowBoy line c^p fo/ many years, than as part of temporary park hiadquarters; 
later restc/ed as part/of Cave Spring Environmental TraiL A nearby cave, also in Cedar 
Me-sa Sai](dstone, coobins a spring. (Fif. 6) 




, Rou»t^Bt^ m oMn somt^bud>;^urnl up^^vith a map or j metai/ 
tiotuctor and wt\0 to start dicing. They vc? found a lot uX rusty ^ 
lii^rans i^d old hurBoshoes." ' - 

The uranium boom of the HWs, touched off by^ Cht^/ile 
Steed's fahuloUw Mi Vida mintfHouth of La Sal, Utah. tempora% 
ly skyrocketed the population of Moab and «ent uranium 
hutit^rs into evury nook and cranny of the canyon lands. Many 
uf 4he jeep trails were first made then, and landinK strips and 
prospect holes of that^period are plentiful. Most of the prospects 
^ were in thv Chinle Formation, particularly in the Moss Back 
Member at, the base, but some were in rocks older than the Chin- 
le, and mme were in younger rocks, The uranium mines in the 
park are ncnonyer oFJerating, but pFoduction has l)een resumed 
in a few mines just north and east of the park. Information on 
some of Jhese mirfbs/obtained from E. P. Beroni (ILS. Atomic 
Kneruy (\)mnL, oral commun., Feb. 14. HI73) Is given at up- 
propr-iate places buhnv.' ' 
The number of boaters or floaters on the Colorado and Green 
^ Hirers is increasing steadily, and trips by jet boat and other 
power boats are available from Moab. Tourist travel over ^ood 
roads on Island in the Sky and|Iatrh Point and. by paved road to 
Tho Needles also is inereasing^adily. Travel west of the Green 
RiNer and main stem (jf theK'olorado River is sfill restricted 
huwiy to a few jt-ep trails and to piking or horseback- riding. 
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(k'plo^iHts have .drviflt^d 'the Unituci States into ^many 
provinctis,/ t»auh of which has flistinctiva ^olugic^and 
l()|H)gniph-R'^ eh^y-actcristics that set ittapart fVom the offiors. 
One of thu most intriKui^^ anci scenic^)f these Ib^the Culnraclo^ 
PhUeai^h p^jvinee; referred to in this report siniply as the 
(^dorado Plateiiu. or the PhUeaLL This province, which covers 
s()mc 150,000 SLfSare miles and is not all plateaus, as we shall 
see, {'xtfmds from Rifle, Colo., at the northeast to a little beyond 
Flagstaff, Ariz., at the southwest and from Cedar City, Utah, at 
the west neai;ly to Albuqueniue, Mex., at the southeitst. 

\(\inyonlands I^ational Park apprnpriatel>^occiipies the heart of 
the Canyon Lands section, one of the subdivisi*^ of the 
Plateau. As the names imply, the (^anyoa Lands section of the 

' I'lateau comprises a hiyh plateau, generally ranKiny in altitude 
frOtn 5. 000 to 7,001) feet, wdiich has been intricately dissected by 
literally thousands of canyons. 

(^anyonlaruls National Park is drained entirely by the 
(\)lurado and Green Rivers, whose confluence is an impm-tanl 
and scenic eentral feature of the park (figs. ^1, m). Individual 
canyiins tra\ersed or drained by these rivers are discussed in 
later chapters. 

When Major Powell reached the confluence in 18<)H, the river 
flowing in from the ntirtheast to joirf the Green River was called 
the ( fraud River, and the Green and Grand joined there to form 
the Colorado River. The Grand River wiis renamed Colorado 
Ri\er by act ()f the (\)loradu State Legislature approved March 
21. 1021, and by act of Congress approved July 25, 192L But the 
old term still remains in names such as Grand County, Colo., the 
headwaters region; Grand Valley, a town IG miles west of Rifle, 
(\)lo.: Grand X'alley between Palisade iiml Mack, Colo.: Grand 
"KJ^trsa, wlut^lrtowers more than a mile above the Grand and Gun> 
nison River valleys; yrand Junction, Colo.,, a city apprdpriately 
logatud at the confluence of the Grand and Gunnison Rivers; 
^ Grand (ounty. Utah, which the river traverses after entering 
Utah; and Grand View Point, the southern terminus of Island in 
the Sky. 



^^Whip viewed at a diataiice ofl fbo^ tlWBhaded relief "ihap 
V>g.%l) ihows the^neral sha^ of the- land surface in and near 
Lanyool»ifd»'N«tional Park to the aams horizontal icale as It 
^uW^p#^^o^a^raon in a ipacecraf t f Ijing at a height of 

map, w asjprepaflid b y artist 
Jo^mt, Stacy^rom iwrte W tlir^rewtlf • siffes of four BTMlic 
reUef njaps^^^Sallna, Moab, Cortex. aBiEscanante quadrangles 
at a s«le of 1 .• 250,000=uilng a simple^e- and money-saving 
.method he devised (Stacy, 1962). 

An image of Cahyonlands Natioml Parit and vicinity from a 
satellite at a height of about 570 miles is shown in figure 7 Note 
whit^ clouds and black elwi|.jhadows on right. ' 



Sui^y D,n™,D„u.|buU«fl«tian. F.d.r.1 Cntor. A,n«r.Oola. i^.«d from priv.fl, awnSIhM.. 
d„ m*p of Uuh ,h,«,„B ,11 .v.,l,hl. iopop.phte m.p. i, fr„ up^n wu»t to th. ,Sov. «id«« 




CAWYONLANDS NATIONAL PARK AND VICINITY, from NASA', unmanned EaHh 
PfSflurwi TMhrioteBf Satollttt (ERTS-l),.! htifht of about 570 mllw. Tht ipac, imag. 
map was i^tparid from simuHanious scanning in thret eoter binds -blui griiB rad 
and naar infrartd-fhat w.rt eombln.d to product a filst^tor imagfl In «tileh viiorous 
gr««n j^tittation (forMts and Imgatid artas) app.ars bright rrt, waftr dirh blue, and 
sorls ind bar. rocks various shadts of blue, Uuf pi,n, of ytHow gtttn. Iright-blui ar.a 
on wMt bank of Colorado Rhrtr ■^ut 10 milts southwtst of Moab is the group of larce 
tvaporabon ponds of Ttxai 6ulf/l,e, shown In figur,, 31 and jl. Imag,, w.ri tak.n at 
lOiSiaO a.m., Aug. 23, 1972,^(,the 432d orbit, ttltmtftrid to Alaska, vidMtapad 
. thin photographsd. Sun tlivation wis 53 de^rMs abov. hori^ifrom aiimuth of 130 
dtgrits. Image eov.rs an area about lOO miles square. (See scale.) toeation of Mon- 
ticilks IS approiimat.. that of other towns is believed to be correct Park boundaries are 
no shown because of difficulty in locating them accurately, but f.atufes such as 
Colorado and Green Rivers can easily be eomparid, with those in figure 1 {Fig 7) 
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The vivid and varied colors of the bare rocks and the fantastiL 
wnyons, buttes, spires, columnip alcoves, caves, arches, and 
biher eroslonal forms of the canyon country result from a for- 
tuitous combination of geologic and climatic'circumstances and 
e^^pti uhequaled in moit other parts of the world. 

first iftong these eventr^was the piling up, layer upon layer^ 
, of thofisands of feet of sedimentary rocks uhdiBr a wide variety 
of environments, Sedimentary rocks of the region are^onipMed 
of particles ranging in size from clay and silt through sand arid 
'^ajvel carried to their resting places by moving water, silt and 
sarid particles transported by wind, and some materials 
precipitated from water solutions, such as limestone (calcium 
carbonate), dolomite (calcium, and magnesium caEbonate), gyp- 
sunh (calcium sulfate with' some water), anhydrite (calcium sul- 
fate alona), common salt (sodium chloride), potash minerals 
such as potassium chloride, and a few other less common types. 
Some of the materials were laid down in shallow seas that once 
covered the area (fig. 8) or in lagoons and estuaries near the sea. 
Some beds were deposited by streams in inland baiins or plains, 
a f^w were deposited in lakes, and some, like the Navajo 
Sandstpne, were calrried in by the wind. The character and 
thickness of the sedimentary rocks, and the names and ages 
aasigned to them by geologists, are shown in the rock column in 
figure 9 and in the cross sections in figures 10 and 15, and the 
histc«*y of their deposition is discussed in the chapter "Summary 
of Geologic History.'' The rock column was compiled mainly 
from generalized stratigraphic sections given by Baker (1938, 
1946), McKnight (1940), Hinrichs and others (1967, 1971b), and 
F. A, McKeown and P. P. Orkild (U,S, Geol. Survey, unpub 
data, Mar. 16, 1973). 

Not exposed in the area but present far beneath the^sediiiRm- 
tary cover, and exposed in a few surrounding places, are ex- 
amples of the other two principal types of rocks: (1) igneous 
rocks, solidified from molten rock forced into or abave yoiAiger ' 
rocks along cracks, joints, and faults and (2) much older 
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matamorphic rocks, formed frbm other pre-existing rock t^^§ 
by ^eat he^and prssSif§"'a^,extrsme depths* The partfclti 
comprwii^ jthe sedimentaty^^ were derived by weatWiring 
and er^i£m *«f rocks of all three iypes in the headwater ftgions 
of the anciBtral Colorado Rfver basin. I^eous cocks -of ^rtiary 
Age (fig. ^) La Sal, Ab^, and H;#n^l^un- 

tains (fig. 7). ' ^ - - . . , i 

Second among the main events leading to the foVmatio9j^ J^0ii 
canyon* country was the raising and buckling of the Plateau by " 
earth forces so that it could be vigorously attacked by various t 
forces of erosion and so that the rock materials thus pried loMe; 
or dissolved could eventually be carted away to the ffulf of 
California by the ancestral Colorado River, Some Idea of the 
enormous volume of rock thus removed is apparent when you 
look down some J,000 feet to the river from any of the high 
overlooks, such as Dead' Horse Toint (fig, 15)'or,$reen River 
Overlook (fig/ 23), or -when you lay a straightedge across the 
three high mesas in figure 10 and note the large volume of miss- 
ing cocks below. Not so apparent, however* is the fact that some 
10,000 feet of younger Mesozoic and Tertiary rocks that oncf 
overlay this high plateau also has been swept away. In all, the 
river haf carried thousands of cubifi miles of sediment to the sea 
and is still actively at work on this gigantic earthmoving project. 
In an earlier report (Lohmfin, 1965, p. 42) I estimated that the 
rate of removal may have beeh as great as about 3 cubic miles 




SHALLOW INLAND SEA which covered Canyoniands and vicinity during Middie Penn^ 
sylvanian time. (Fig. S> 1 ! 
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each cMtury. For a few years the bulk of it.was dumfttd into 
Lake Ue&d. but now Lake Powell is getting much of )t. When 
these and other reservoirs ultimately become filled with sedi- 
ment, for- reservoirs and lakes are but temporary things.- the 
Gulf of California will again become the burial ground. 

Last but far from least «nong the factors responsible, for the 
grandeur of 4he canyoircountfy B'lRe'lisiH ctimittr 
allows us to Ae virtually every foot of the vividly colored naked- 
rocks and has .made possible the creation and preservation 'of 
such a wide Variety of 'fart tastic sculptures. A wetter climate 
would have proauced a far different and smoother landscape in 
which most of the rocks and land forms would have been hidden 
by vegetation. In the canyon lands t^e vegetation is mainly on 
the high mes^s and on Jhe narrow flood plains bonlering t^e_^ 
rivers, but scanty vegetation does grow on the gentle slopes or 

flats, . * ' ' i fi 1 ■ 

The desert climate has combined with the nearly flat lying 
layers of sediments of different character,^ .hardness,- and . 
thickness to produce steep slopes having niany cliffs and ledges 
and generallv sharp to angular edges rather than the subdued 
rounded forms of more humid regions. T\}\s has led geologists to 
refer to sue* terrain as having "layer-cake geologj'," and this is 
brought out bv the profile in the rock column (fig. 9), by the 
cross section (fig, 10), by figure 15, and by many of the other 
phntographs. But the baker of this -cake was rather 
careless— not onlv do the lai-ers range %yideh' in thickness and 
character, hut some are wedge shaped, thick on one side of the 
cake but thin or absent oh the other. Then too, when he ran out 
of icing in the midst of a layer, he was apt to finish with a 
different Wnd or color, for no inspector was on the job to insure 
orderly construction, J ■■ 

If ail the rock strata in thrparlcwere present" at one lo^lity, 
then- sequence an^ thickness wuld be those shown on t|ie ^ight- 
harid side of .the graphic section in figure 9, Howeverftrecause of 
the lateral changes in thickness and character and the wedgmg 
out of certain beds, such as the White Rim Sandstone Member of 
the Cutler' Formation, no two sections of the strata are exactly 
alike. This will be brought out in" photographs of different ex= 
posures of rocks in various parts of the park. 

An often-asked question is, why are most of the rocks so red. 
This ckn he answered by one word— iron, the same pigment used 
in rouge and in paint for barns^nd boxcars. Various oxides of 
iron some including water, produce not only brick red but also 
pink salmon, brown, buff, yellow, and even green or Kluish 
green This does not imply that the rocks could be considered as 
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sources of iron ore. for the merest trace of iron, generally only 1 
to 3 percent. ,s enough to produce even the darkes^shades of red 
Th* only rocki m the park that fontaih virtually no iron are 
white sandstones of the White Rim- Sandstone Member of the 
Ciller Format,o^(fip. 21;24) and the Navajo Sandstdhf 

' nt^f^T'^''- Pi^^* ^microscopic examination 

of the colored grams of quartz or oflier minerals.shows the pig- 
ment to be ^perely a thin coating on and between white or 
colerlesi particles. Sand or silt weatheredlfrom^ch rocks soort 
OSes Its color by t^e scouring action of wind or wfiter; so most of 
the sand dunes and sand bars are white or nearly 's6 

the map (fig l) and cross section (fig, 10) of thr parli ghow 
that m general he major features of the landscaa lie at thwe 
differen^ and distinctive leveJs. A recently ere^tl plaquS 
^hr ^«^/°'"t.aPP'-0Priately refers to .these. ISvels as the" 
Three Worlds." The high plateaus, or mesas, io^hd adjoin ng 
he park dominate the skyline^in fact, the centrafce, b^tweef 

he Sk Jf'""^ ^''f° ^PP'-oP'-iately named Island in 

the bky. If vou stand on either the east or jhe west shore of 'this ' 

owenng chff^bordered island, you c»n looft across a sea 
tastic erosiohal forms to a similar cliffborder«l shore at about 
the same leveL Closer inspection of the sea of rocks^n either 
sH^ sf^ws relatively flat benches or platforms about halfwaV to 
the bottom; below these are the generally steep sided or cliff- 
bordered canyons of the two rivers and their larger tributa^es 

P^'",'' ^"^h a« Dead Horse 

Hoint (fig, 15) or Green River Overlook (fig, 23) you can'see the 
deepest level of all-the channels and,iod pla nTof the See^^ 
and Colorado Rivers. " * me ureen 

What caused the "Three Worlds" and the formidable cliffs ' 
supporting the high mesas or forming towering monoliths lik5 
Angel Arch or Druid Arch (figs. 43, 54)? Differences in he iom 
position, hardness arrangement, and thickness of the rbck lay^ 
determme their ability^o Withstand the forces of fracturing and 
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•SICTION ACROSS CANYONLANDS NATIONAL PAIK from North Pomt^t wilt (Ifft), 
via Grand View Peint in midkit, to Nit4ei Ovirloek at tast (rliht), ihei^ th© thrtt 
. principai toperiphte fivtis ^nd eharaettr of the roefc strata. Lmi of binds at 

Grand Vi©» Point, whie*i is riprthirnmoit part. (Fii. 10) \ 

erosion and hence theiir tendency to form cliffs, ledges, or slopes. 
Most of the cliffy or Itedge-forming rocks are sandstones con' 
listing of sand grains \deposited by wind or water and later 
cemented together *by silicaiSiO ), calcium carbonate iC 'up )i, ^. 
^ or one of the iron oxides (teuch as l'V ( > i,b 
ledges are made of limWtone (calcium carbonate), The^ rock 
CQlumn (fig. 9).shows in ieneral how these rock formations are.*' 
sculptured by erosion and, how they protect underlying layers 
from more rapid erosion. The nearly verticarcliffs aupporting 
-the highest ^mesa^ consist^ of tKe welWemented WiMate; 
Sandstone protected above by the even harder sandstone of the 
Kayenta Formation; To borrow from an earlier report of mine 
(Lohman, 1965, p/17), . ' ^ ' ^ : ' 

Vertical cliffs and shaftk of the Wini^ate Sandstone endure only where the top of 
the formation capped by beds of the next yoifnger rock unit— the Kayenta For= 
^ mation. The Kayenta is much more resistant, than m Wingate, so even a few 
feet of the Kayenta * * * protect the rock beneath. ' . - 

In some places remnants' of the overlyinpNavajo Sandstone 
. make up the topmost unit of the cnff. ^ 
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T^iequrftionbfheftvtoseethe'parkhaSM for 
the park is too vast apd complex'to comprehend by a qi«ck visit 
to, any one of its many and varied plrts or by any one means of 
. transportation. Som^ as did Major Powell, view iLnly from the 
nvers^by boat plus a few back-breaking climbs up the border- 
ing canyon, walls. Others see only thfe small parts reachable bv 
; . .passenger cars The rilore ventureso;ne see vastlvinore by jeep 
. fpot or horseback. And a few prefer to view it as the^ birds 
do==from the-air. Mariy, those wfio.put aside their magazines 
ong enough, get bird's-eye views without half tryiS for 
Canyonlands ,s beneath the principal ^ir routes connecting Los 
Angeles with Grand Junction and Denver. Actually a full an- 
preciation of all the wonders and beauties of the park is possible 
only by combining all these approaches and methods of iocomo^ 
tion, but onLv a few fortunate souls such as Bates Wilson have 
thus been able to inspect virtually evtry square foot of it 

The task clear y before me, then, is how best to present such a 
complex wonderland to you, the reader. The method I selected 
after considerable thought and a few false starts, is to begin af 
he top-the high mesas-and work my way downward much as 
he rivers have ^one in carving out this/antastic area, to some of 
the broad benchlands beneath the mesas and eventually to the 
Fiver channels and deep canyons. Although the approach I 
selected may not be the best, and admittedly is but one of sev- 
eral that comes to mind, I Hope it gets the job done. 
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Even though the "peninsular" mesas east and west of Island in 
the Sky,l known respecti^lfly as Hatch Point a^ra^the Orange 
Cliffs lie outside the (present .bqundaries, they provide 
breathtaking views of im^ant features withm the park so 
brief descriptioni of^hem.are included belbw. But first, let us 
take a closer look at Island in'Hbe.Sky. . 

Island in the Sky 

As the map (fig. 1) shows, Island in the Sky is really a fork of a 
wedge^shaped peninsula extending southward between the two 
rivers An outlier to the south named Junction Butte has already , 
been severed from the main peninsula by erosion and now is a 
true island.. (See frontispiece and fig. 22.) A large chunk of 
Island in the Sky south of The Neck was about to be severed_ by 
erosion froi^ the main peninsula to become a true island, when 
recent widening and grading of the road gave it a tempgrarx 
reprieve. When mifamily and I first squeaked o|c*.this narrow 
neck in 1960 by jeep, furtive-glances to right or left showed the/ 
two canyons, perilously close, and complete severance seeme^ 
imminerit. road builders have staved bff disasHr ar^^e^^ 
thqusa^nd years, but ultimately the large sectien to the.south wil 
yome anoiher island^M a bridge will W fequired to connec^ 
it to the mainland, l^fcrance from the air Ijefpre the, road 
widening i| shown iMjpft^ H - ^ 
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AERIAL VIEW OF THE r^CK AND SHAFER TRAIL. looNIng southwest taken before 
rebuildinf of park road- on mesa top. Cliff^vvalled canyon to right of The Nick,'in middle, 
drains westward to the Green Riven south fork of Shafer Canyon to left drains,eastward 
to Colorado River. This is the narrowest part of Island m^the Sky. PhotO|raph by National 

Park Service. {Fi|. 11} 

Ihv vviiriini'v imjucI U) Islanfi in tkn^ Sky intorsocts r.H. 
HiKfi^vay lG;]iita fnnnA 10 nirh^s northwi'st of Moah, or 21 miles 
sniiilii'as! ni' i^vvf^vvnA jLinc'tiori uri Intei'statu Highway TO, Fi'om 
I \J>'Ai a paxHMi VDiul v\\vu\)s ('(tlorful StHviiiiiile runyon i)asl 
-andstoiK' cliffs of ihv WinKate, Kayrnta. and Navajo For- 
fiialions to i-parh tin- hi^ii mesa. 'liu'ru, just ''offsliotH''* to the 
ruirlh/ arc anchored the '1)attleships" that mup'd the 
isiaiid — MiH'i'imae and Monito!' Hii\tes i fi^. 12). These ianil- 
niarks nvv eomjfosiMl thc^ p]ntrathi LSHnclstone— the sarni' rock 
thai Inrois ('hurcdi Rnck al^ie entranet^o the Nt*eciles (list riet 
I fitr. ^17) and that shapes the spiTtacu|ar areiies in Arches 
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MERRIMAC (LEFTl^NaMONITOR BUTTES guard nofth entrance to Island in the Sky. 
White rock ngar middle U Navajo Sandstone. Buttes comprise all three members ofln- 
trada Sanditone: remnant white top of Moab Member, vertical cliffs of Slicriock 
(\/Jefnber, and slopini base of' Dewey Brid|e Member. (Fig. 12) 

^ \ 

Nali(Hia! Park. Al! ihvvv u)%3^\)v^^ of thc^ Kntrada iW^riyht and 
oUiurs, UMi^f/ as noU'fl in ihv fiuuru 12 caption, arc prcscnrhcrc^ 
as \s,t'll as at (l-\uvv\-] Roek. Klt^vcn nii'lcs from thi^ jiincfion with 
l .:^: Hiirhua\- Ul:] a ^railed rfjufl to the ri^iu, callcti Iloifccihit'f 
JraiL ^ot^ \\\ niilfs (ii)\\ n lb tht^ (irt'ca River. \\ hi*iH' it ctLinoris 
^tith roaf!^ UAUnvliv^ the ri\iM- hi>{h Li|Mli:cam and dow^n^ivanK 
T\]v vn-dd upHtri'ani U-ads lo twn uranium mines in the* hiwiT pHit 
(jf Mineral ( 'anynn which u crc rcacli\ atcd in 1!*T2 and IMTM. Thi> 
suitcfi[)acks arc ijuiic spreiacidu!^ and nvv rcniinisci^ni nf the 
Shaffer Tr-ail. Three nil Irs suu! h of ! he I loi'si^hit^f Trail tuiMnd'f is 
a fork in thp road - \n tlu' left the [)a\=einent cfmlinucs to Dead 
Hoi-se Poini, and sfrMiiuhl ahead a m^aded r-oadjeads scnithu^aiil 
to The Uiand in I he Sky (li^l:ri(^t of f 'ain^imlan/is^Nat ioiial Park. 



Most nf Iskuti|^ in t he Sk\ 
Juniper iree/,yj)Ut^ sex^era 
l^islurr, cofftuin Sllffit^HMll 

ixr'ass aiid weods. wiiich is used for ^raziiiu; ho\\a'\^e!\ ur-aziiiij 
tins fiatM of the i)ark will he discifn! inuiMl in P^To. 



las a scat[(^r(Mi i^i-ow^th of piriori and 
lat'^e flat ureas. ?;neh as (irays 
sandy sj)il to %iippoii a niantle (jf 



DEAD HORSE POINT STATE PARK 

Let us follow the pavej^ad fromU.S. Highway 163 all the 
way to fiead Horse Pointp which was set aside as a state park in 
1957. The park has a visitor center, mu,seum, modern 
^am^roynds and picnla i^ilitiiSp and pip§d wa^, wht^,&l 
hauled all the way from Moab. An entrance fee of $1 permits us 
to drive across the narrow neck to a parking area near the point 
proper, which is protected by stone waMi and Is provided with a 
ramada, tknchmf paths, wd s^itary facilities. jProm Qead 
Horse Point we get breathtaking views in several dtections, in- 
cludihg a loop of the Colorado River called the Goosf Neck, 2,000 
feet nearly itraight down. 



CANE CREEK ANTICL4NG, bblUiiff noHhaiit foward tht Lg Sal Mountains from Deid* 
Hefsi Point Colerado Rivfr cuts across efist iLmiddlt riiht.'abovi which is Anticlini 
Overlook. (Ste fig, 3L) J#€p tfall and part of Shafir domi lii bilow, tPii, 13) 




. How did such a magnificent viewpoint get such a macabre 
name? Dead Horse Point Was named for a sad but colorful 
legend concerning a band of wild horses that once roamed the 
high mesas. The point is really an ^embryo island separated from 
ttie rnainland by a narrow neck bajcely wide enou^ for the pres-^ 
t road. In the early cowboy days , the i&land was -used as a 
natural corral in which wild mustangs 4we penned up behind a 
shDrt^fetice across the neck so that (he better ones could be 
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sorted out and driven to mints In the San Juan Mountains of 
^lorado. A band of horses corralled too long without water* 
allegedly di©d of thirst within sight of the river 2,000 feet below, 
* hence the niihe of the poln^ or,at least so oa€ version of the 
story Somt versions allude to the wran^ers as cowboys; 
othirs/«'Jbtor^th^vi»^^ 
To the northeast we can see tKe Cane Creek anticline— an uph 
. ward fold of the rocks— behind Vhich loc^m ttie La Sal Mouh- 
tains (fig. IS). A* cutaway view of a typical an ticline is shown in 
figure 14. A better view of the Cane Creek anticline can be seen 
from Anticline Overlook, as shown in figure 81. From our van= 
tage point at Dead Horse Point, we can see much of Hatch^int, 
including Anticline Overlook, by kjoking east and soute^^t. 
Spectacular views of the northern part of Canyonlands National 
Park lie to the south, southwestp and east. Looking southwest 
(fig. 15), we see most of the rock formations exposed in 
Canyonlands— more than can ^ ieen from any other vantage 
point hi or near the park. The Aames of the visible rock units 
showniiHiOTre 15 can be compared with the complete list in the 
rock columnHfig. 9); Parts of Shafer dome, a "rfosed" rounded 
-anticline, ape visible in the lower left of figure 15 and in the 
lower right of figure 13. Its general domelike shape is outlined 
by the bluish^white Shafer limestone, a marker bed which also 
caps the bench on the peninsula within the Goose Neck^of the 
river. This limestone, which here forms the top of the Rico For- 
mation, is not shown in the rock column (fig. because *its ex- 
posure is limited to fhe Shafer dome aarf the Cane Creek an-' 
ticline andl its name is used only locally by prospectgrs for oil 
and gas. 
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Note that the White Rim Sandstone Member of the Cutler 
Formation, referred to hereinafter simply as the White Rim 
Sandstone, becomes thinner toward the right (northeast) in 
figure 15 but is absent entirely in figure 13, just a short distance 
/^'to the northeast. The gradual disappearance of recognizable 
beds of this type toward the northeast, including the dis- 
appearance of some limestone beds containing marine fossils^; 
are examples of. what.,geologists call facies changes. Here the 
changes result from fne fact that while strata were being 
depositld in or near ancient seas that lay to the southwest, beds 
of different crtiaracter were being laid down on land by streams 
emanating from the northeast *This will be gone into in more 
detail in discussions that accompany illustrations to follosv, par- 
ticularly figures 27, 31, and 35. ' 

NORTH ENTRANC£ 

The north entrance to the Island in the Sky district of 
Canyonlands National Park used to be 6 miles south of the junc- 
tion with the paved road to Dead Horse Point, but since the land 
additions of November4971, it is' only 4¥i miles south of this 
junction. A temporary trailer-housed entrance station marks 
tHe old boundary. 

SHAFER AND WHITE RIM TRAILS 

During the early 195fJs a remarkable but hair-raising road 
known as Shafer^rail was cut down the face of the cliffs below 
The Neck to reach the C Group. of uranium claims near the head 
of Lathrop Canyon, It branches southward from the park road a 
mile south of the new entrance, then descends in a series of' 
switchbacks. The aerial view (fig, 11) shows the upper trail and 
The Neck before the park road was graded and widened, and a 
view from near The Neck (fig. 16) shows the precipitous cliffs 
the trail descends. It follows the general route of an old foot 
trail. ,\ 

Shafer Trail connects with the White Rim Trail, which, as the 
name suggests,Ms built mainly on the White Rinj, after which 
the White Rim Sandstone was named. The White Rim Trail can 
be followed northeastward to join the pavement at Potash, or it 
can he followed southward along the Colorado River canyons to 

SHAFER TRAIL, from just south of The Neck (figs, 1, 11). Navajo Sandstont Is abovi > 
road at lift, Kayenta Formation forms upper half of cliff below road, and Wingati 
Sandstone forms lower, vtrtical half of cliff; lower part of road Is In Chinlt Formation 

(mm 
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Junction Butte, tHence northward along Stillwater and^ 
Labyrinth Canyons of the Green River to and beyond the 
northern boundary of the park. At Horsethief Bottom, , you can 
leave the canyon by Horsethief Trail and rejoin the paved road 
leading northward to U.S. 163. At Lathrop Canyon, 8 or 10 miles 
south of where Shafer Trail meets the White^im Trail, a branch 
of the White Rim Trail leads downward to the Colorado River, 
where picnic tables ^d sanitary facilities are provided^.This is 
used as a lunch stop by some boating groups, ^ - 

Although some two-wheeUdrive cars or trucks have traversed 
the White Rim aad Shafer Trails, they may encounter trouble 
with deep santi, washouts, or fallen rocks, so four-wheel-drive 
vehicles are recommended. In the summer these trails should 
not be attempted without plenty of water, ^ind two vehfcles 
traveling together provide an added ma^in of safety. All 
vphicles^hould carry emergency equipment including a shovel, 
tow chain or rope, jack, tire tools, and other necessary items. 
Geologists and uranium prospectors working along the White 
Rim Trail have obtained good drinking water fEQwsmall springs 
that flow from the base of the White Rim Sandstone in many 
places (Neal Hinrichs, U,S/Geol. Survey, oral commun,, Feb. 
1973k After rains, runoff gathers in large potholes in the White 
Rim Sandstone in some places and afjords emergency drinking 
water. Several such potholes filled with water are shown in 
figure 17. Some f)otholes occur also in the Cedar Mesa Sandstone 
in the Needles district. 

GRAND VIEW POINT 

About a mile southwest of The Neck,^the road crosses Grays 
Pasture—the widest and flattest patt of Island in the Sky. The 
drive over this flat grassland yields not the slightest hint of the 
awesome cliff-walled chasms on eitfor side of the IslanfL Some 5 
n^iiles southwest of The Neck, both the island afid the road 
branch like a Y. At a point 0.4 mile north of the Y, Mesa Trail 
leads one-quarter mile east to Canyon Viewpoint Arch, svhich 
frames the Colorado River canyon and the La Sal Mountains 
(fig, 18). This arch, at th^ very^top edge of the cliff, is composed 
of the lower part of the Navajo Sandsfone. The only other arch ^ 
of Navajo Sandstone in or near the park that I know of is the 
small oae shown in figure 33, but of course there may be others. 



CANYON ViEWPOiNT ARCH, framing ColoradQ River canyon at east end of Mesa Tr^^* 
0,4 mile north of Y in Islapd in the Sky road. Areh is in lower part of Navijo Sandstont - 
(Fir li) ' . 
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NATURAL TANKS, filled with runoff from rain^ sirve ai emergency sources of drinking 
water. Largest tank in foreiround contains 4 feet of water and small fresh^wafer shrimp. 
So^called tanks, or potholes, are formed partly by water diisglving the calcium carbonate 
cement and partly by wind or water femsvini the resultini loose sand irains. View is 
north toward Junction Butte from point about a mile south of the White Rim Trail. Red 
rocks in hill on right are in lower p#i4-of Moenkopi Formation. Photograph by E. N. 
Hinrichs. (Fig. 17) 
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THE WyiTE RIM, looking northeait toward La Sa! Mountains from overlook 3 milfs north f 
of Gr.ind V;»fw Point. White Rim Sandstone here is thicker than near Dead Horse Poinf 
' ifiR. IS) but thinner than m Monument Basin and Stillwater Canyon (figs 21 23) (Fie 

20* ' " % V" ' 

l.*'t u- niAv lakt^ tlh' hraru.-li s(M.itli of \\w V ami fnllnw {Yw 
narrtiu vvvM of ( Irand \"\vw \\nv\\ for about ^\ niilt^s to tlu' liiain 
')v#rionk. AImjui n.!< fniir ^ouiii iff i lu' \\ a slufH walk to the ua'st 
nvrr- thr l(f\\ ta^ [jai-i of tho Navajo SaniUtonc affords a niaunifi= 
vr\\\ \ it^\v of Sti!luaita^ (^ainon uf \\\v i)vvv\\ Rl^"t^ including 
\\\vk> I If^ad i riizh. 2:k 21). Half svay to tiir poiiii is a [^ai'Idni: art^a 
! :i' I n\ f 'fMi foh:^ n^i 01! w^h i(^h u ^s^t a ^pi'ci ar ii lai^ \ a■^^■ ran xa ills 
sniititiu ihr \\1]it(' Hini aiiil (if ilu' I.a Sal MtJiin tains lioyond i fiu. 

Xuit' that ilio Whitf \i\v\\ Sandstoin\ whirh^ forins tlu' broad 
ht'Ht'h afipi'-ipriait^h^ nainad tho Wliito Riin. is hort' rifuch tliicda>r 
than ^vhoi'f' sinai lu^ar ntHitl \\a)V<v I'oint ( fi^. 1,1). 

Ihrt^r fuoi^o' iniirs sf jut hu^arij takts us tsjiirand \1rw Point unci 
n^-ario' [laMiir art-a. Thuii^i nafiUMi afti^!^ \Uv fnrnu'i^ < irahd 
KiMu^'^onio 2J»n() {vv\ in^nu^ (haind Mrw I'ojfit lias a (h)id)lo 
nieanmu, for sco fiMon horr a tiady urand view ifj^. 21)1 At 
nut^ frrt sptTtacMdai' Mfuuinu'iit Hasin, (ait hidnw !h(* Whiti' 
Ri ini (i i hi^ liiat'lytM'd ( )r^an f^K^k Tonmio of t ho ( 'lit Ita^ For in a - 
tiMn, [\\v Uhiio Rim Sandstono \\vvv is slightly thickor tliari to 

^ MONUMENT BASIN FROM GRAND VIEW POINT. Needles Overlook on left skyline. Abajo > 
' Mountains on right skyline. Red spires and cliffs in basin are Organ Rock Tongue of 
Cutler Formation. (Fig. 21) 

" 0 ^ , 




ERIC 



the northeast (fig. 20) but thinner than to the west (fig. 23) 
because it forms a wedge-shaped body that thickens westward! 
In the distance southeastward are the Abajo Mountains, just 
west of Monticello, Utah, The prominent projection on Hatch 
Point on the Mi skyline is Needles Overlook, from which the 
photograph in figure 27 was taken. A closeup view of Monument 
. Basin, showing Junction Butte and Grand View Point in the 
background, is shown in figure 22. The slender spire in the 
foreground has a measured height of 305 feet (Findley, 1971, p. 




GREEN RIVER OVE^LaOK 

About a (iimrter mile wost of thv Y, a Mt fork of thu road goes 
about a mile and a half to Gruun River Overlook, which provides 
a Huperh view of Stillwater Canyoh of the Green River, the 
Orange Cliffs beyond, and the Henry Mountains in the extreme 
distance (fig. 23). Note that here the White' Rim Sandstone is 
-^niuch thicker than in preceding views. The prominent butte 
enclosed by the loop of the river is known as Turks Head and is 
better seen from the air (fig. 24). The light-colored band near the 
l)ase of the cliffs in the background of figure 24 is characteristic 
of the [)Jeached upper part of the Moenkopi Formation in this 
I)art of the park/According to F. A. MeKeown and P. P. Orkild 
(U.S. GeoL Survey, unpub. data. Feb. Itn 197:^), petroliferous 
%iaterial ij^ odor generally occurs in this bleached zone and in 
the basal ieds (jf ^ Moenkopi; 

The cani^igrountrlist north of (ireen River Overlook has no 
waler at this writing^ H)7;]). l)in water from wells in Taykjr ( an- 
. yon will eventually uiped to neurbv parts of Island in the 
8ky^ ^ ^ 

Five miles northwest of the Y we^ome to Upheaval Dome, one 
of the most unusual geographicy^ind geolpgic features of the 
park. Viewed from the air ffig. ^5). it resembles somewhat a 
volcanic or meteor crater and has been called such by scjme. * 
Because beds of salt are known to underlLp th^ park. sBi(ie has^e 
suggested that the salt jiiay ha\i_^ thickenifJLOTd welled ups\^arcl 
to form a salt dome, similar to domes along the Gulf Coast (Mat- 
tox. 1908). However, only 1.470 feet of salt was encountered in 
an oil test just east of Upheaval Dome (Robert J. Hite, U.S. GeoL 
Survey, oral commun., Feb. 13, 1973); so although salt may have 
played a role. Uphe^il Dome clearly is not a salt dome with 
dimensions similar toUho Gulf Coast typos. It may be related to 
a mound on the deep-seated Precambrian rocks (Resting and 
Plouff, 1958. fig. 3; Joesting and others. 1966, p. 13. 14. 17). hut 
the exact origin of the dome is not clear. 

The central part has the structure of a dome, in that the strata 
dip downward away from the middle. A ringlike syncllne. or./ 
downward fold in the rock layep (fig. 26), surrounds the dome, 
beyond which the strata resume their nearly flat position. The^ 
white rock in the bottom of the craterlike depression is not salt.^ 
but jumbled large fragments of ^ the White Rim Sandstone. 
SurrouniUng that are slopes of the Moenkopi and -Chinle Far- 
mations. cliffy of the Wingate Sandstone^ a circular bench of the 

43 



TURKS HEAD, an arosional remnant of the White Rim Sandstoni supportid by red beds^ 
of Organ Rock Tonguej in loop of Green Riven Aerial view looking north. Photograph by 
National Park Service. (Fig. 24) 

UPHEAVAL DOWEi aerial view looking northwist toward junction of Upheival and TayloT 
Canyons wit^Lafey^nth Canyon of Green River. Photograph by Walter Meayers Edwards, 
^1971 National Geographic^Society. (Fig. 25) 



CUTAWAy VliW OF SYNCLINE, or^downfold of thi rocks. From Hanstn 
(1S69, p. 108). (Fif. 26) — - —-^ ^- _ _ 

Kayenta Formation; and outer ramparts of thst. Navajo 
Sandstone. Upheayal Canyon leads to Stillwater Canyon of the 
Green River at the upper left. 

On^ mile before the road ends, a welUmarked foot trail 4eads 
to the top of Whale Rock, a prominence on ti^ Navajo Sandstone 
that forms .th ajQu top pl Mrf^dome, At the end of the road, 
another foot trail ascendsTrom the picnic area to the foot of the 
Wingate SanAtone cliffs around the central part of the dome. 
The views of the dome from these trails are interasting, but you 
are really too close to get a true picture of the unusual feature, 
which IS obtainable only from the air, as shown in figure 25, 

Just west of Upheaval Dome, Bighorn Mesa is connected to 
Steer Mesa by a neck only 15 feet wide flanked by 300-foot ver= 
tical cliffs, as pointed out by McKnight (1940, p. 12). I later 
learned from Ed McKnight (oral commun,, June 6, 1973) that 
during his field work in this area in 1926 he was riding a mule 
across this narrow neck when the half-asleep mule suddenly 
became aware of the dropoff on one side and began to turn 
around and head back. Ed Jiastily but cautiously dismounted . 
and led the mule across! When this neck is finally breached by 
erosion. Bighorn Mesa will be just as isolated and inaccessible as 
Junction Butte, naw cut off from Grand View Point. (See fron- 
tispiece and fig. 27,) 

Hatch Point 

The high mesa east of Canyonlands National Park and the 
Colorado River canyons, called Hatch Point, contains several 
vantage points ideally suited for viewing scenic features of thfe 
park and adjacent -areas. Hatch Point is part of the vast public 
domain administered by the Bureau of Land Management^a 
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■ % ieV^n'^f ^""T ^"'l National Park 

. ■-P-va.ants on Hatch PoiJtf i'lid^ ^« ^ 
campgrounds w,th sanitary facilities and piped waJer from 
v^ls. and two overlooks with protective fenc^^enS p^Ss^ 

ine leatures visible from the viewpoints. Because of thMe im 
Pftve_ments the B.L.M. has appropriately nam^ ^ifa^tr-C^. 
yon Rims Recreation Area." - 

Geologically, Hatch Point is similar to Island in the Skv Both 
are bordered by towering cliffs of the Wingate Sandstone caDoeS 
^- the resistant Kayenta Formation, and rounded remnants of 

mir^Sce in mf the otherwSla 

inesa suri^ce in many places 

^^ ^y ^good paved road leading 
Imf i 1 ■■ " f ^^^fV at a point 32 miles south of Moab 
dnd^ 22 miles north of Monticello. About 5 miles west of thp 
highway we pass Windwhistle Campground, n s led n an at 

h.gh.va.\ wu reach an intersection. From here it is 7 miles west 

u^trlook Like the other high mesas. Hatch Point contHin^ 
Periphera areas of scattered pifion and juniper ^eS a TSg 
':r^tdtt?a?t;f ^-'"--^h-andtheS 

: NEEDLES OVERLOOK 

Let us follow tB¥^»wment to Needles Overlook from whic^h 
, ^« ^lorn.n«^,ews of Cl^onlands National Park ckn b"s^ to 
i™:: th' f1 --t. Northtv^gstw^ fn«. 27) we look 0 mU s ' 

w ^ Butte and Grand 

eras, i ' '"''.''■"r- east half of the^ 

uo^s Man in fig. Kj,) The feather edge of the White Rim 
b..n| one cap« the White Rim west of th! ColSdol^ S tl 
mi e M "d I " 'J-f f he east side of the canyon and in the 

<^ ^ ^Su^i ' '° f ? ^^•f^^'-'' 'he important 

^ttn i (tatureh art- carved from the undcrlvintj Cedar Mfs-i 
bandHt,me .Member of the Cutler Formation^ rS^f o 

'^d'^m^y^ " ^''^ ""f"' Mesa Sandstone. Both L ; 
.sand.s one.<, missiOK m the foreground of figure n-their 
ace being^ken by thin beds of red siltstone, i^Ss^I tnd 

^k:t^ V° ^"'"P"- t'^*^ 0^«an Rock Tongue 

Jhov^^ bet^si^er,^ the two sandstones in figure 22. These are^c'' 
ci.tional examples of facies changes mentioned earUe (p 3^ 
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JUNCTION BUTTE AND GRAND VIEW POINT, Idokini northwest from Needlei Ovtrlook 



Turning north from the interBuctitHi 7 miles east of Nuedles 
Overlook, we traverse a nearly flat grassv tableland to Hatch 
Point C ampgrouncL In figure 1 the eanif.j^round is shown west of 
the ol(l roatl; the new road is west of the campground, but no 
map of the new route was available for plotting in figure L 
About a mile before we reaclfthe eampground a jeep trail heads 
west then northwest about 54 miles to Canyonlands Overlook, a 
scant mile from, but some 1,400 feet above, the eastern border of 
(jmyonlands National Park. This ovurlook affords fine views of' 
the ( olorado Hiver canyons and the eastern shore of IsUiind in 
the Sky, but at present f 1973) there are no plans to improve the 
trail for paHsenyer-car travuk 

Two miles north of the eampKrounfi we cross a minor drainage 
leadinK northeastwar;d into the north fork of Trough Springs 
Canyon. The B.L.M. pUins a road down this canycjn to Kane ' 
Springs Canyon, 1,100 A^et below, where it will connect both 
with a Hcenic drive^ to Moab, the lower part of which is paved, 
and with the jeep trail Roing west over Hurrah Pass (fig. Si)} and 
thence south along the eastern benches of the can\^)ns of the 
f olorado River to the Needles district of the park. E. Nual 
Hinrichs (leoL Survey, oral commun. Feb. lb, 1978) 

r(^[)orted specimens of blue celestite (strontium sulfate, SrSO i 
anfi harite (barium sulfate, HhS( ) i in therutler Formation at a 
point where a sharp benfl (jf this jeep trail crosses a fault, or 



* fracture Jfig. 56), in the northeast fork of Lockhart Canyon 
(shown in fig. 1 as the easjernnidit loop of the trail about 6 miles 
northeast of Lockhart Basini Farther south, the trail swings 
west of Lockhart Basin, whose center exposes part of a synclinej 
(fig, ^8). ' ' 




SYNCLINE IN CORE OF LOCKHART iASIN, near Needles 0^>irlaoN, Dllh-shipid roof Is 
Wlngati Sandstoni, partly bleachedj sloping sides are ChinlV Formation^ dark sjoplnf 
ledge at lift middle iround Is' Moss Sack Member of Chin^ resting on Moenkopi 
Formation, Photograph by t Hinrichi. (Fig. 28) 



Twti an(l a half milus farlhor north, ur ahtvut 2 miles south of 
AnticlifU' OvurUiok, a short road luatb to tho west and (.^ntiruly 
around a small fonical buttu of ihv Navajo Sandstont'. This m\\v 
oircular dviyv has not yvi hvvn fornially nanuHl and is Hlmply 
calU'd tho V-i] Inupi as desiKnatutl in thu sur'vuyor's notohook. It 
affords splonclid viuus to thu wust and is to ho otiuippod u ith pic- 
nic tal)los. L(K)kinK wost (fi^. 21)) wo sou a W^shapcd loop of tho 
Colorado Rivur. Doad Morso Point on tho ri^ht skylino. and 
Island in the* Skyon the distant skyline. Tho strata curving over 
Shafor dome appear in thi* ]^^h{ middle hack^rouniL 
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VifcW WESTWARD FROM U-3 LOOP, Diad Horsi Point ^ fight sNylinf, Island in the Sky 
. capped by Navajo Sandstont in extreme distance. KayWa Formation in forefround at 
left. pl(ffs toppini ridge at left are Wingate Sandstone protected by caprock of the - 
Kayenta Formation^ red slopes beneath cliffs are Chlnle Formation, with dark ledge of 
Moss Back Member at base; steep slopes and ledges bineath are Moenkopi Formation, 
lower part of which is HosNinninj Tongue; riddlsh gentle slopes below are Cutler Forma' 
troni nearly flat benches above Colorado River are Rico Formation, with Shafer limestone 
at top. (Fig. 29) ' 

' .ANMvJNh CVE:^L0OK 
Tw'i) mnvv mik*s takus us to Anticlini' Overlook for i\w mont mh- 
lime views in this part of the arua.^To the north (fi^. 30) we look 
across the northeast flank of the Cane Creuk antieline. an upfold 
of the rucks (figs. 13, 14). Hurrah Pass straddles the narrow wall 
^e{)aratin^ the C olorado River and its canyon at the left from 
Kane Springs Canyon on the ri^ht. The Colorado River appears 
auain in the right liackground. where it luaves Moah \^illey. The 
Kings H(Utf)m synt'line, or downfold (fig. 2t)), seen m the middle 
distance between the (^ane (^reek anticline and the Moah an- 
ticline, ex[H)scs a wide area of the Navaji^ Sandstone. The ridge 
on the righ^ skyline, composed of the Entnuhi Sandstone, is The 
Windows StH'tion of Arches National Park, and the left skyline 
shows faintly the distant IMmk (liffs. \ 

On the i^ast wall of Kane Springs Canyon ji;st to inv right of 
figure oO is the Atomic King mine in the Cutler Fi)rmaiion, from 
whichan^anium ore has htn'n mined at intervals during the last 2 
or o years. 

LOOKING NORTH FROM ANTICLINE OVERLOOK, across axis of Cane Creek anticline, 
Unimproved road crosses Hurrah Pass in foreiround. Colorado River at left is near 
Potash and in right background is at Moab. For description of strata, see caption for 
figure 3L (Fig. 30) 



To th€-northwest (fig, 31; see also fig. 13) is a textbook example 
of a rtek fold— the. Cane Creek anticlihe— laid bare by the 
Colorado River cutting directly across its crest (fig-^ - 
ticline s are noted as sources of or^t least hunting grounds for oil 
and gas-, and this one is 'ho exception, althougl; production has 
been relatively small and was stopped alto^ther an about 
Some oil and gas was produced also froni wells on the north 
flank of Shafer dome, just beneath Dead Horse Point (figs, 1, 
nS), but other favorable-looking structures farther south that 
were tested,' such as Lockhart anticline. Rustler dome, and Gib- ^- 
son dome (fig. 1), failed to yield commercial amounts (Baker, 
1933, p, 80-84). Some of the colorful evanCs in the €arly days of 
wildcatting are ndted on page IQO. 

^ Exploration for oil and gas led to the discovery , of potash- f 
beneath several anticlines in eastern -Utah and^ western 
Colorado- According to ^Hite (1968, p, 325)^ the Cane Creek an- 
ticline is underlain by about 5,200 feet of ^salt^bearing rocks in 
the Paradox Member of the Hermosa Formation (fig. 9), of 
which about 84 percent is halite (common salt, sodium chloride) 
and agsociated potash salts (sylvite, potassium chloride). The 
potash mine of Texas Gulf, Inc., is shown at the right in figure 31 
The white area to the left of the mine is waste common salt, 
which is recovered with the potashsalts, and the white area with 
dark stripes at the left \b a small part of more than 400 acres of 
evaporation ponds built to separate the salts. These ponds also 
can be seen from Dead Horse Point. The dark stripes are the 
visible parts of plastic membranes lining the ponds. Mining of 
an ll-fuot bed of ore began by usual underground methods from 
the bottom of a shaft 2J88 feet deep but became too difficult 
because of intense and intricate folding of the salt beds. Now the 
salts' are being extracted by a method mvolving solution, 
wherein river water is introduced into the former workings and 
allowed to stand long enough to dissolve the salts, then the brine 
is pumped out to evaporation ponds, and the valuable potash 
salts are separated from the sodium salts. Closeup views of the 
mine and evaporation ponds are seen in figures 70 and 7L 



< CANE CREEK ANTICLiNE, lookinj northwest from Anticline OverlooN. Colorado Rivir is 
cutting Into lifnestone of unnamed upper membir of Hirmosa Formation in lower bench 
at crest of fold; Rico Formation, with bluish^whrte^Shafer limestone at top, forms, upper 
curved bench; remaindir of formations are as givin in caption for fifuri 2i. Potash mine 
(riiht) and evaporation ponds (left) are operated by Texas Gulf, Inc.^ Merrimac and 
Monitor Buttes on right skyline are shown in figuri 12. (Fig. 31) 
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As noted earlier, most of the rekdily recognizable thL h^H. 
such as the White Rim SandstonelinL oS^^t^^ 
f gure 31 marks the norAeasternfost exposyre of the SaSr 

■ h?Ri f^'^ Formation. Northeast from^I 
the. Rioo ^and Bverlymg Cutler Formation as,, not readllv 
^f^rab^ and ^ included in the so-called Cutleilo^S^ 
d,ff,^nt.ated. This land-laid unit of red sandstoK stofe 
and shale is as much as 8.000 feet thick just southwes of the^n 
■cient Uncompahgre highland (present UWompS P^^^ 
wistern Cobrado and eastern Utah), from whichlJl^Sed 
by erosion during the Permian Period (fig. 80); ' ^"^"^^^ 

Orange Cliffs 

• fJ^ high mesas west of Canyonlands National Park do not 
£E'iS'S" ' " Point, but ratl^ a^ 

fim. , n ^ °^ peninsulas and islands, as shown in 
f gure L Owing to the gentle northwestward dip of th7rock 
trata. he altitude of the mesas declines from about 7.000 feet ?n 
he south to about 5,300 f^^t in the north and northwe^ wTere 

dued As shown on the mapl(fig. 1). however, the name Orange 

f '-^T^ -° °f the eastward-facing cliffs which a?e 
made of the Wingate Sandstone capped by the KaventaSr 
tjon^Remnants of the Navajo sJLn.^^^^^^ 

rock unit^=.^the Carmel Formation and the Entrada 
Sandstone^alao occur. Th^s, the cliff-forming unit dio 
downward beT^catli youngPfocks that form the rflative y fS 
Green R.ver Desert^ jK^orthwest. also referred to a l^e San 
Rafael Desert. F^r^ i, a view southeastward from The 
O^ang^Ss"^'' " section'f tSe 

At present (1973), the areas west of the Green River and the 
majn stem of the Colorado River are the least accS'ofJny 
m the park and ,n this respect ha*e not changed much siS 
Butch Cassidy and his Wild Bunch roamed the area excfnt hat 
the former main horse trails are now jeep trailf A 
road south from the town of Green R ver goes paVt the no^th 
side of the Horseshoe Canyon DetachedUnit^(fgs' l 2 and con 
nects w,th another secondary road to the west, which uS, 

T^^^f"^" ™" ™^ "«h,rn ,.e,ion of Orang. Cliffs. Jun. > 

nffit of center. Phot^apfi by Pm,r Hiniilton, Flagstaff, Ariz. (Fig. 32) 
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LOOKING NORTH DOWN MILLARD CANYON from head of canyon a mila northwest of 
French Spring, Note smalt arch Or window in thi Navajo Sanditona at upper left, which ii 
shown in figure 1 as "Arch." Tht Navajo is underlain byihe cliff ^forming Kayenta Forma^ 
tion and Wingata Sandstone resting upon a sloping base of the Chinle Formation and, 
farther downstream, ledges and slopes of the Moenkopi Formation. Photograph by 
Parker Hamilton. Flagstaff, Ariz. (Fig. 33) 
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Highwa^ 24 at Temple Junction, 20 miles north of Hanksville; 
near Hofaeshoe Canyon a Jeep trail leads^uth to the Orange 
Cliffs. Owing to blowing sandp, these "ro^s" are not considered 
reliable for passenger cars and are best negotiated by four- 
wheelrdrive vthicles or horses. 

According to Baker {1971, p-,12), the road leaCdftkg eastward 
^long North Point was used by the Wild Bunch in traveling to 
Freneh Spring, whence they dropped down Millard Canyon (fig, 
W) and crossed the Green River at Bonlta Bend, which is just 
east of Buttes of the Cross (fig* 64). They also followed the Old 
-Spanish Trail from the Henry Mountains eastward across the 
Dirty Devil Riv'er, up North Hatch Canyon, across Sunset Pass, 
and down across (he Land of Standing Rocks to Spanish Bottom 
on the Colorado River (fig. 1). After crossing the river, they 
followed the trail up Lowej^ Red Lake Canyon (fig, 59) and 
eastward through The Needles to Monticello. 
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The White Rim, a broad benqhland some tOOO-lJOO feet 
below the southern half of Island in the Sky, and some of the 
associated benchlands west of the Green River an3 between the 
^lorado River and Hatch Point have already been discussed as 
yiewed from Island in the Sky, the White Rim Trail, or Hatch 
Point. There ^main for consideration several other prominent 
benchlands. 

The Maze and Land of Standing Rocks 

^ The Maze, an intricately carved series of canyons and.gullies, 
has been called a "Thirty-square=mile puzzle in .sandstone" 
(Findley, 1971, p, 71=73), and one can readily visualize a king- 
sized rat struggling in vain to find a way out. The rock is the 
Cedar Mesa Sandstone, which Iwe underlies red shales beneath 
the White Rim Sandstone, South of The Maze an area containing 
tall spires was appropriately named by the Indians 'Toom '-pin 
wu-near' Tu-weapi "or "Ldnd of Standing Rocks*' (Powell 1875 
p. 154). ' 

West of The Maze is Elaterite Basin, so named because of a 
dark'brown elastic mineral resin called elaterite, which seeps 
from the White Him Sandstone. One of these seeps is shown in 
figure 34, and a wedge-shaped layer of the sandstone is shown in 
figure 55. In the Range Canyon area shown in figure 35, sand 
was being laid down in an offshore bar at the left, while red silts / 
and muds were being deposited on land to the right. The dark 
bed just above the White Rim near the middle of the photograph 
is the Hoskjnnini Tongue of the MoenkopI Formation, which in- 
tertongues with and pinches out in beds of the Moenkopi Forma- 
tion to left. These are excellent examples of what geologists call 
facies changes. 

South of the Land of Standing Rocks are equally colorful 
areas known as The Fins and Ernies Country (named after Er- 
nie Larson, an early-day sheep- man). A prominent row of spires 
near Cataract Canyon is known as The Doll House (fig. 36), 
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ELATERITI SEEPING FROM WHITE RiM SANDSTQaE in Elaterjte. Basin west of The 
Maze. Elaterite is a dark-brown elastic mineral resin. Photoiraph by Donald L Baars. 
(Fig. 34) . ' 



WHITE RIM SANDSTONE in north wall of Range Canyon, south of Elaterite Basin. Bed 
thmsjrom 230 feet at left (west) to 38 feet at right (east), and disappears (by facies 
chanie mto red shales) a short distance farther east See description in text of pinch out 
of Hpskinnini Ton|ue= Bed at top of mesa is Moss Back Member of Chinle Formation, 
Photoiraph,% Donald L. Baars. (Fig/ 35) - 



THE DOLL HOUSE, eroded from Cedar Mesa Sandstone just west of Spanish Bottom, 
above Cataract Canyon. Notice the red layer at right offset by a fault. Photoiraph by 
Parker Hamilton, Flagstaff, Ariz. (Fig. 36) . 



Tlu' NhhmIIus district is (Miifrnih^ (1^7;]} tlu' ninst hi^hiy 
ilex rl<»| H'd {)ari'(jf iliM imtlriishud park as lAiv fi^sult uf design, not 
acridt'nt, UfV this (listriri iiududi^s ihv uiH^airst nnnifj^'r and 
u idrst \-ar-iriy of sproiaciilai" IVat ui'c^s— Thi^ Ni'imIU's propter. The 
(\ni\n'\]'r- ( piMjinfinuu'il i^rahniis), t'olossal aiHiu's and otht't^ 
i't'o-^iDiiai fofMiis, hu'i^i' !]u^ad!)\\=s such as Sipiau^ I'dat and (du'sh'i^ 
atiii \ ii'uinia Parks, a widr \ ariuty of prrhistniMi- laiins and pi('= 
Pi^raphs, arid f 'jinChirnrr OM^i'lonk I'nr sdruinu thi' j^)i!dn^ of 
Wvn nii^luy ia\(a's- thi^ iivvvn and thu Cokn^afio. Liko tlu^ \\\u\v 
Rial and lliu Mazu, thr X^HMlk^s (nstiact is another of ihi* hiM)ad 
iH'nrhlaiuls aiMKit tiiid\Ka\' hi't\^ccn thr lu^h nirsas and the 
d«H-p (Siriy! sriH. 

I tah lliyhwa)^ lilL as inontioruHl alrea(l\\ is a oK-nnk'-k)ti^ 
pa^t'd rn[ul ksiditm to ihi^ Xordk'S disirar! fi'oin r.S. lliulnvay 
r^''> ;it p(iinf ]/) inik^s nuinh of Mifiil icrllo and l^ riuk's south of 
I, a S;d J urua ion. Tho intta-siM't itni is u ('H niarktMl l)y ( iunadi Rock 
ifiu. ^>Ti. a hnnc nf ihc Kntrada Saiidston^^S Ilij^liu a\^ '111 
LTt^adiially rliinii^ an »4lsi u^a!'d=dippin^ :-kip!' ot' ihc Na\ai]o 
SainKtoiii^ tkait'd uitli a tow huth's and [jalchos of iho iMUrada 
Saiid-ifnio, ^urh as ('hurch Hock, and roaclics thi^ first of wsu 



summits 3 miles west of Highway 163. The road crosses a broad 
gentle valley in the Navajo Sandstone, reaches the seconcl sum- 
mil about 10 miles from the highway, then deHcends steeply 
through the Na\'ajo Sandstone and part of the Kayenta Forma-- 
tibn to Indian Creek, V- miles below, and follows this creek 
nearly to The Needles. Half a mile down the canvon takes us to 
the top of the eliff-forming Wingate Sandstone, and another half 
mile brings us to Indian Creek State Park and its striking 
Newspaper Roek (fig. 5). Another l-^i miles takes us to the base 
of the Wingate and top of the underlying Chinle Formation, 
whieh forms the red slope beneath the cljffs. 

Historic Dugout Ranch (p. 14) is 19 miles west of the 
j^highway, and from here a dry^weather road leads southward up 
north Cottonwood Creek 87 miles to Beef Basin and connects 
with roads to Elk Ridge and the Bears Ears, both just west of 
the Abajo Mountains. Just west of the ranch we get a good view 
ahead of two historic lantimarks— North and South Six^Shooter 
Peaks (fig. 38), so named because of their resemblance to a pair 
of revolvers pointing skyward. Ihc guns are sculptured from 
slivers of^Wingate Sandstone resting upon conical mounds of the 
(liinle. These can he seen from a wide area; both appear in 
figures 38 and 40, and the north one is seen in figure 77. 

CHURCH ROCK, standing guard at the mtersictlon of U.S, Hifhway 163 and the east 
end of Utah Highway 21 1 leading to the Niedles district. RocN is Entrada Sandstones red 
foundation Is CTiWiy Bridie Member; yellDwish smooth rounded body of church is Slick 
Rock Membfr; white iteeple is Moafc Member La Sal Mountains at left, (Fig. 37) 



NORTH AND SOUTH SlX^SHOOTER PEAKS, looking west from entrance rnad to The 

Needles. fFtg. 38] .. ' ' 



^ ^^^^^^^ "^^^'"^^ Dumuit Rani'h w v i\vM-vnd to ihr- top u( Ahv 
Hack MiMiiiuM^ of ilu' ('llinlt^ a Iviluv of urny^m'vvu 
^^^^^d^u^Ui' (nnuluir ihv- [)as(^ fjf this ^riuM-ally nnl forniatum. ami 
rrach ilu- ImM' of thr iiiciiiljur at tlu- toj) (jf tlii^ M(u*nkopi Foiaiia- 
ti'ni 11) llir ui'xi inWv aiiti a liaU' T\w Moss Hack is liraniuni lu^ar^ 
inu ill ih-ii-hy an'as.| 

At :i> inik^s w v^ijA I iu^oin Haru'li a poorh^ niarkcd road on ilu^ 
I'^fl cro^^i..^ IniliafrC^iHH'k. tiu'ii forks; tlu^>n'rt-haiHl foi^k fonows 
fli'' f^^'i "f La\t'!i(jrr ( anyoih and t lu'^ludiand fork uot's into 
Ma\%^ ( 'anynn. Hf-atl wal ot^s (>f hot li/fa^si' cain^^ns arc uvw luU 
diiiutis to ilio pai'k. _ y 

Tlir v^■^\ ( if'^an RNrk Tnnmh^l^ihi' ('utk't^ !'^)r^lal ioti is sron 
ntih--^ l)oyo!ijl ihr iuniyff, (if ahiun \\ \u\\v> uosi of 
Kaiirh. Afiot^oi^ P^ih's taki^s us (i,A\n in \\\v vuvk 
'^^'hiiiin ifm. :h In ilrVrifof ili^ (\'(hir ^h-a Sai^l.tnius Thr ^ 
^^i^'f'' I^ifii Saiidst((l^«s \Kliirh h.rins ^iirh a piM mi itirn I In-iich 
^if'^iHid ?hr -(HMhrrn paiM ol" Iskinii in th*- Sk\- (fi^^. and 
"! ! Iir cifvri! Kj \ t^fs Miis^inu fmni tht^ NtHMik-s disiiM(i^ iis 
f'l'i'^'' if' tii^' f'iH^ rnhinin hiMiiu rakiai.hy vvA shakes ajid 
'^'^^^'1-^'"^^'^^ *'f i ht' ( 'ill Icr ^^i^anaI iofi. Son t h nf hid ian i\'v-v\{ oi her 
'nu: rod fuMU nf thr Cntli'r aiv ^raduaHy roplac^Mi in turn 
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by thu thick C'udar ,Mesa Sandstone. Ei^)sior. hm rtHlucud the 
Ki'neral level of the^Needles district to or into the Cethir Mesa 
Saiidstone, hut mmy streauiB have cut into the underlying Kien 
Forniation. and the Colorado River has cut also into, and in 
places through, the limestones of the unnamed upper member uf 
the HermoHa Formation. Our first view of The Needles is 
tWiother \ miles, and 1 more mile takes us to the park boundary, 
nearly miles from the U.S, Highway 163. We pass a road on 
the riKht leading to Canyonlands Resort, antl on the left m a new 
line camp which repliiees thu restored one at Cave Spring (fig^ ^>)= 

'The unusual features of the Needles district are due in some ' 
[mvi Ui the character and thickness of the underlying rocks but 
in large part to erosion along joint^'and faults. Joints are frae- 
tures along which no displacement Has taken place, and faults 
are fractures along which there has been displacement of the 
two sides relative to one another {fig. 76). The (>dar Mesa 
Saitdstone compiMses 5()() to BOO feet or moiT' of haiil \\;elb 
eemKnted buff, white, and pink beds of niassisi* sandstonc*.\(.)n 
[hv basis (rf the tN^pc* tind aniouni of defcjrmation and erf)sion of the 
Cedar Mi'sa Sandstone and underlying rocks, the Needles dis- 
ti'ict can bt' divided into three differing areas: f 1 ) an eastern area 
wluM'e tlu^ rocks are relatively undeformed but are carved into 
an intricate sei'ies of canyons, including Salt Canyon and the up- 
per reaches of Dayis and Lavendei' Canyons— the section of the 
district that contains most of the arches and Indian ruins: (2) 
'J'hi' Needlos proper',, where tensional forces have cracked the 
l)rittle Cedar Mesa Sandstone int() a erazy^ciuilt pattern of 
s(iuare [a rectangulai' blot^ks separated by joints widened by ero= 
sion, creatiiig a myriad of si)ires antl i)innacles; and (3) The 
(iraluMis. wheru the previously jointed rocks were later sub- 
jecte<l to additional tensional forces that produced a series of 
ficaidy j)arallel faults that trend northeastward and separate 
dowfubvippcd blocks of rock, called grahens. from intersening 
stationar\^ av upthrown blocks of rock, called horsts. 

Lt*t us examine eatdi of these areas in tlie oi^dei' nanied. Foi' 
tra\eliiig to mcjst features a fi)ur=wheeUdrive \'ehicle is sti'ongK^ 
recomnu^nded. Scnne visitors negotiate the jeep trails with dune 
buggies 01^ motoiTN'cles, but foui'=wlu'el=(Jri\'e \Thieles are con = 
sideriH^ safcM' and generally more indiablc. A few= trails can hi' 
li^aviMcd onl\' on foot. 

S(iuaw Flat, in tbc^ western part of the relatively Uiuleforined 
area, is a neaidy flat iivvu of lower Cudar Mesa Sandstone 
covi'rod here and t here by a thin layer of sparsely vegetatecl soil 
aiid sui'i^oundeci by gcnci'ally low hilly erosioiial foiius i^^he up= 
pel- part of the sandstone, Shi)rt canN'oiis anil alcou's in ihv 
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SQUAW f LAT CAMPGROUND, m the Needles disincl. ,n Cedar Mesa Sandstone" Lai 
pmon .ind jumper trees draw ground water from this sandstone^ (Fig. 39) 

-an.lsinnr hilU :iUmi:i\w wvsj sidi^ affofd vKvvUvnl <vm\-imvii 
i^ainpsin^, rach nt wliirh has its .iwn pavcul across n,ad pin" 
t^^^'l's aa,i trash i^an (fiu. Muia. atf, unuiini uatrr at shalh. .. 
'^'^pilijn thr iiiidrrKanuMiiiflsif.fH' lias rni-ourautMi tlu^ ^rou-fh n( 
1^1^'^^' !*nioii afal junipri- inM^s ihal pfovalr 
\\ i'lciJiib- >ha' i(v 



^nuihpa^t (^ntairi' uf ihr map ! fiu. 1 i ^ll^,u■s tha 
■^r<^in'> and prrliisioric laiin:. in ihr fiai-k an- In SaP 
^ ^'^^'^ - irihinai^ia Ilursr tanvun. A Irw arv in ad 

.'^'^'"fH Mavi. arid Lavmdia- ( anvnfis. who^*^ hradwatrr. wen 
|^''^"""t'-' aI^1u^a'd p, thn park. Th^-c (Ninyuiis arr accrssihh^ im\\ 
iH^'L/Mi lal inu thi^ -1 {■pafiih{>ds (,fi fouf^^whrclHhMx r x^chiclrs, 
Sah or M(jf->r f'ainnas ar^ ^ 
;"iir = \^ hrr| = (hM\t' whu'lr^ phij. short hik(S in ^ 
aiid kaiuT hn^r> if] ihi' -oiiihriai f^'arp 

An a«aial Vh>\\jf'm. }()) oastuai'fi ari'nss S; 
"'i'^' ''r!.-inii ha- prudiavd ati iniini^ato scf^if^^ (d' tnoaiiderinu 
i-aM\un^ -rparahMj liV rathci' nafi'nxv waNs i 
Sand-!iiiii\ ro^i 
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The inassivi' mmUwm hvd^ of thriCutiar Mesa aro compoHud 
„f sand grains cunu'iilud luKuther by ralcium farbonale (CaC;0 ,), 
whitfh also rornw Uw miniTal railed calcitu and thu rock known, 
as/nniustono. Lmw^Umv and kldlu aru Holuhk' in acui, 
w4k arid such an carbonic acid i li J K 'O ), formcci by solution ui 
'curtmn dioxide <( '() i in water. C.round watur, found iwcrywhcnj 
In rock openings at difforinw depths beneath the surface con- 
tainH considerable dissolved carlwn dioxide cierived from c^cay- 
•Inti organic niatler in soil, from the atmosphefr, and from other 
sources. Kven rain water and snow contain small amounts ab- 
sorbed from the atnujsphere^enouKh to dissolve small amounts 
of limestone or of caleite cement in sand.stone. The caleite ce- 
ment in the Cedar Mesa and many other sandstones is unevenly 
distributed so the cement is removed first from ptlaces that con- 
tain the least amounts, and once the cement is dis.solved, the 
loose sand jjrains are carried away by gravity, wind, or waiter, 
Thus- relativelv thin walls of sandstone contrilnint,' irregulakh- 
distributed patches of soluble cement are pfime targets for th>t 
loniiation of potholes (fin. W). alcoves, and caves. Once a 
lireakthrouKh occurs, weakened chunks from the ceiling tend to 
fall off: and arches ofvarious shapes are produced, because an 

AERIAL VIEW EASTWARD ACROSS SALT CAN#IN. Note narrow walli and plnnacliS 
betv-een canirons md alcovei. Six-Shootir Piiks ifi in lift background. Photoiriph by 
Wayne Alcorn, Nitional park Service. (Fi|. 40) 



tun ILLS. Aii the spuctacu ar arches we irp nhn.i^ tr 

carved from the Cedar Mesa Sanrl^Jne ""l '° "^^^ 

ji I ■ , ^ "-''^ ^^■'^ pass the Wooden Shoe (fkf 
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markeci Env,ronn.ental Trail, well worth the half hour ^ so it 
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ntn tilt sand is fully saturated; hence, summer thunder 
showern sometimes require delaying or postponing Se^i;; 
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Whvn in (l()ul)t, consult a park ranker for expuctud wuuthur and 
trail conditions. Thimdurshowers somctimuB nccur ho suddenly 
and vi()luntly as to cause serious floods, and the "road" is closed 
\\ hen heavy rain is expected. However, if an unexpected storm 
occurs uliile you uvv up in the canyon, try t() reach \^\^\'^ ground 
■ami wait until the flood suhsides. If yeu clu nut has'e time to irvi 
your Vi'hicU^ out of the flood's path, at least ^et yourself and 
passeny:i*rs to a safe spcjt. ^ 

Two and a half miles south of Cave Spring we reach the con- 
fluenee with Horse Canyon, marked by a si^n at the Y Ki^^hi^ 
distances to points of interest up each canyon. Let us try Horse 
( anyon first. After about a mile we pass Paul Bunyans Potty on 
the left— one of the most aptly titled features of the park (fi^, 
^ 12). Two miles south of the V is Keyhole Ruin, nestled in a cleft 

PAUL BLiNYANS POTT Y, on east wall of Horse Cinyon. (Fig. 42) 
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high on the cliff to our left-a granary built bv the Anasazi 
Here we face another Y, The left fork leads half a mile east to 
Tower Ruin (fi^, 4), one of the largest and best preserved 
Anasazi granaries fn the park. The right fork takes us on up 
Horse Canyon, and in about 2 miles we pass Gothic Arch on the 
right, In 2 more miles. 4 miles from Salt Can.von, a short hike up 
the tributary to the right leads to Castle Arch and Thirteen 
Faces, Assuming we have taken photographs of the important 
features along the way, it probably is about time to return to 
camp at Sciuaw Flat, unless we choose to spend the night at 
Foek-a-boo Spring and primitive campground in Salt Canyon 
uliout 1,2 miles above the confluence with Horse Canyon. 
^ Another drive takes us up Salt Canyon S'i miles past the con= 
rluence with Horse Canyon to another confluence and Y, which 
has a primitis-e campsite without water. One mile up the left, or 
southeast, tributary is a parking area where we begin the '- 
mde walk to Angel Arch, considered by many peoi)leno be the 
most beautiful and spectacular arch in the park if not in the en- 
tire canyon country. Angel Arch was drawn for the front cover 
by John R, Stacy and is pictured in figure 43. 

mmi ARCH, along tributary of Salt Canyon. (Fig, 43) t> 
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FiSHEYE ARCH. nlufiR upper Srilt Canyon. looking north. Phtfograph by Nntian^l Park" 
r - ^ 
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ULtM AKL.H, m upper Ljvender Canyon, loohmg norfh. Photograph by L N. Hmrichs. 



^ARCKmjpper Dawis Canyon, tookme northwest. Photogr aph by £. N, Hmrichs, (F.g, 48) 



. THE NEEDLES AND THE GRABENS 

The northeastern edge of The Needles proper can be seen from ^ 
Siiuaw Flat (fig. 49), but the true character of The Needles can 
be appreciated better from the air (fig, 50), You cannot ^et far 
into The Needles without traversing part of The Grabens, so we 
will consider them together. An aerial oblique view (fig. 51) 
shows The Needles in the foreground and The Grabens in the 
middle background. As shown on the map (fig. 1), you can hike 




CHESLER PARK IN THE NEEDLES, aerial view looking ngrthiast Photoiraph by Walter 
Mtayers Edwards, ^ 1971 Nitional Qtographic Society. (Fig. 50) 



into The Needles and The Grabens from Siquaw Flat, but let us 
make the trip using a four-wheel-drive vehicle and seveVaJ short 
hikes. • . * « 

^ Ordinary passenger cars now can go 2% miles west of Squaw 
Flat to Soda Spring, at the east base of Elephant Hill, but 
beyond Soda Spring four-wheeUdrive vehicles should be used. 
Some people conquer the hill in dune buggies or on motorcycles^ 
but this is considered quite dangerous. Both sides of this short 
miles) but formidable hill have switchback c^irves too sharp 
to ftegotiate in the regular manner, so special drivinjg techniques 
must be followed. On the east side, you must drive out on a flat 
rock, jockey back and forth until turned completely around, then 
proceed up the hilj. On the vvest side, you descend a 40rpercent 
grade to a shelf, back down a narrow stretch of a^out 30-percent 
grade and back sharply to the left pnto a flat rock, Uien go 
forward again. On the ^turn trip the whole procedurej^arried 
out in reverse order 



^ti 

West of Elephant Hilk the road reaches a Y, at which you 
mugf turn left on a one-way road; the right-hand road is for later 
one-way return to the Y. Why the left-hand fork is one way soon 
becomes^jparent, for the road leads into a narrow shallow 
graben, called Devils Pocket (fig>51), between rock walis, and is 
barely wide enough for one car. After about 2 miles the graberi 
widens out into a beautiful spot caJJed the Devils Kitchen, which 
contains several picnic tables tucked into shady recesses in the 
sandstone walls. This is the starting point for two trails leading 
southward by differ*Bnt routes to Chesler Park, fiioln which 
other trails lead to Druid Arch or back to Squaw Flat. 

From the Devils Kitchen, the road turns abruptly westward 
for about half a mile to another Y in about the middle of Devils 
Lane, ohe of the larger grabens and one of two whose entire 
length is traversed by roads, as shown on the map (fig. 1), Qnly 
the left fork is a two-way road, so let us take the left fork 2^ 
miles Bouthwestward to the next road junction. About halfway 
fioi^'n Devils Lane, a fault crossing the graben has crefited a 
narrow Btuep ridgu appro|3riately called^ SOB Hill, because the 
road over it creates a challenge that some vehicles fail to meet on 
the first attempt! 

The next pad intersection is now shown^en the map (fig. 1) as 
.a sharp turln leading southwest to Ruin Park and Beef Basin. 
The abandon^^ left' fork (not shown) leads east into Chesler 




< THE NEEDLiS ^M^HE GRABENS, aerial oblique view lookin^weit over Chesier Park in 
fofigfound, Tfie Grabens to the right, and Cataract Canyon behind, Photograph by U.S. 
Army A)r Force. (Fig. 51) 
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Park. This pBrk, shown in figure 50 and near the bottom of 
figure 51* Is a beautiful natural meadow of several hundred 
acres fenced by a natural wall of needles and containing a cen- 
tral island of needles. Because of vehicular damage to meadow 
vegetation, the National Park Service found it necessary to close 
the road. To reach Chesler Park now, vehicles must go right a 
short distance to the Chesler Canyon turnoff, then left about 
half a mile to a parking area. From here, a H-mRe hike east 
through the narrow Joint Trail gets us to the sojkth side of 
Chesler Park, where we join the abandoned rokd to reach the 
northeast corner of the ^arjk and rtie traijs into The Needles 
proper (fig. 1). 

This change adds 1% miles (one way) 'to the hike to Druid 
Arch, making the round trip about IVA miles. At the old 
trailheadp near the northeast corner of Chesler Park, is a sign 
proclaiming the need for rubber-soled shoes and water, and I 
strongly support these admonitions, for much of the hike is on 
bare smooth sandstone and includes steep slopes and gejierally 
dry waterfalls. The hike should not be attempted by anyone not 
in good physical condition, and it should not be undertaken 
alone; two or more people should travel together, • 

As shown in figure 52, the trail to Druid Arch from Chesler 
Park starts out on bare Cedar Sandstone marked by a 

succession of rock cairns, two of ^Wch are visible and with^t 
which the trail would soon.be lost. The trail drops rapidly down 
into Elephant Canyon, which is then followed southward 2 miles 
to the arch. This canyon fcas cut through the Cedar Mesa into the 
underlying Rico Formation^ and much of the canyon is quite 
narrow and steep sided, as showri in figure 53. Although much of ^ 
the Rico consists of im beds laid down^above sea level by ancient 
streams, the trail crosses several thin beds of dark-gray* hard 
limestone containtng fossil marirte seashells and ancient sea 
anemones whose original calcium carbonate parts have been 
locally replaced by jasper (red iron-bearing silica). When at last 
the weary hiker makes the steep climb out of the canyon and ' 
rounds thq final bare-rock curve, the sudden and striking view of 
Druid Arch (fig, 54) seems worth every bit of the effort=at least 
ii was to me and my hiking^companion." . 

After -my , friend and I hiked to Druid Arch and. after ^he 
length of this route was increased to a round-trip distance of 
11 '/2 miles, a new route was constructed having a round-trip 
length of only 8V2 piiles. This new trail starts at the end of the - 
passenger-car road at the east edge of Elephant Hill, gop VA 
miles southwest to join an older trail jn^Skphant Canyon, then 
follows this canvon 3 miles south to tlie^ch. 



TRAIL TO DRUID ARCH, near its beginninf at northeast CQmer of Cheiler Park, markid 
only by rock cairns, two of which are visible. (Fig. 52) 



UPPER ELEPHANT CANYON, containini trail to Druid Arch. (Fi|. 53) 



After retupning to our vehicle west of Chesler Park and 
backtracking over SOB Hill to the intersection in the middle of 
Devils Lane, let us proceed northfvard on a one-wtay road t6 and 
beyond the Silver Stairs for a closer look at Devils Lane and 
other grabens to the west and for a look at the confluence of the 
Green and Colorado Rivers. But first let us pause and reflect 
upon the possible origin of The Grabens. 

Geologists have different opinions as to just how grabens and 
complex systems of joints have feJImed, but all seem to agree 
that tensional forces were involved. Some think that solution of 
salt and gypsum from the Paradox Member of the Hermosa For- 
mation by ground-water movement allowed the brittle Cedar 
Mesa Sandstone and other overlying rocks to s^g, producing ten- 
sion cracks and faults. Others believe that removal of the salt 
and gypsuni occurred by plastic flowage to\Mard the Meander an- 
ticHne.(see p, 108 and fig. 61), whose axis follows the Colorado 
!|iver Routhwest from The Loop, past the confluence, and to and 
beyond Spanish Bottom. Some suppose that compaction due to 
the wuight of the abnormally thick pile of sedimentary rock un- 
derlying the area may ha\^e caused the sagging, cracking, and 
faulting. The rock deformation may havti resulted from aeom- 
hination of these and possibly other things, of course, but 
whatever the cause, the resulting features are very striking. 
There was room to shoKonly two of the named grabens within 
the park on the map (fig. 1), but all are shown in figure 51, and 
Heveral appear in figure 59. A diagramatic cross section of a 
typical graben is shoivn in figure 55. The tension faults shown In 
figuiTs 55 and 56 are called normal faults, in contrast to faults^ 
formed by horizontal compression, which are called reverse 
faults (figs. 75, 76), 

The Grabens range in^width from about 7 or 8 feet at the north 
end of Devils Pocket to nearly ^,000 feet at the south end of Red 
Lake Canyon, but the average width is about 500 feet. The floors 
of The Grabens are covered by soil and grass, but the displace- 
ment along the faults is believed to approximate the height of 
. the walls— nearly 300 feet. That The Grabens are of fairly recent 
origin is attested by the fact that most of the walls are vertical 
fault faces showing little sign of erosion (fig, 57); that no 
through drainage has yet been established in Cyclone Canyon, 
which is a series of basins with low divides between; and that 
several pr(»-existing streams were interrupted or diverted by the 
faulting. 



<3 DRUID ARCH, from end of arduous trail shown In figures 52 and 53. (Fig. 54) 



A SIMPLi GRABENj formtd by ttniiorf In dirtetions Indicatgd by herfzontal mQWh 
Downdropptd mtril Mock is tht g^btni ititionaff or ypfifted bloeki oi! sMtt are eaH^J 
horsts. Frpm Hanitn (1969» p, 123). Set ils© figure 76= (Fif, 55} 




^ CUTAWAY VIEW OF NORMAL FAULT, reiultlfig from ttniien In and Itngthtnini of the 
9§rth's erust. Note amount of diiplacimtnt and repetttlorrdf striti. dompare with figure 
76. From Hansen (1969, p. 116). (Fig. 56) 

Now let us continue our journey northward along Devils Lane. 
Just before reaching the Silver Stairs we may wish to pause long 
enough to take in the distant view to the northwest toward Junc- 
tion Butte and Grand View Point (See frontispiece,) After 
descending the steep Silver Stairs in a narrow cleft between rock 
walls, we reach another intersection: a two-way road continuing 
northwest goes to our destination, and a one-way road turning 
right returns to Elephant Hill via part of Elephant Canyon (fig 
58 K 

About 2 miles to the northwest we cross the north end of 
Cyclone Canyon, the largest graben, It^contains a road B¥i miles 
long and is well worth seeing. About one-half mile from 'the 
south end, an old trail follows Red Lake and Lower Red Lake 
Canyons to the Colorado River across from Spanish Bottom 
(figs. 1, 61). _ 

From near the north end of Cyclone Canyon (figs. 1, 59), we 
drive west three-fourths mile to a parking area and hike one-half 
mile to an overlook for a spectacular view of the confluence of 
the Green and Colorado Rivers (figs. 59, 60) and of the northern 
part#>f Cataract Canyon (fig. 61). These and other canyons are 
discussed in the next chapter. 
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WEST WALL OF CYCLONE CANYON ORABEN, ^niarly vertical fault face showing little 
sifn of erosron. (Fi|, 57) ' 



LOwift ELEPHANT CANYON, followed by jeep trail from near Silver Stairs to Elephant 
HilL (Fig. 58) 



Li 




CATARACT CANYON, from the rim, looking south to Spanish Bottom at band. Beds' dip 
to left and right away from ColaradQ River, which here is followed fay axis of Meander 
anticline. (See p. 108). Cfiff fallow overhanging rock resemblas profile of a man^ the rock 
resembles his hat. Photograph by Waitar Meayers Edwards^ * 1971 National Geographic 
Society, (Fig, 61) 
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We have discussed two of the three major topographic 
divisions o^ the park=the high mesas and the benchlands^ — ^^nd 
there remains to consider the third division— the canyons of ^e 
mighty Green and Colorado Rivers and some of their tributaries 
After we discuss a few featurts common to both rivers, we wil| 
take up the detells of each river. 

A glance at'the map (fig, 1) shows that above^the confluence 
both rivers -are ^ery crooked and contain marty loops, or 
meanders, the most striking of which are Bowknot Bend of the 
Green River (fig. 62), severat miles north of the park, and The 
Loop of the Colorado River (fig. 74). In contrast^ the main stem 
gf the Colorado: River below the confluence is considerably 
straighter. Not apparent on the map are the facts that the 
crooked ri vers above the confluence have very gentle grades and 
are free from rapids or falls, whereas a few miles south of the 
confluence the main stem plunges into Cataract Canyon=the 
steepest and wildest reach of the river, containing 64 rapids. 
These differences are partly explica^ble on the basis of the^^ 
geologic structure and character of the rocks through which the 
rivers have cut. Above the confluence, the soft strata dip gently 
northward, so in flowing generally southward the two rivers are 
cutting "against the grain,'* which tends to impede their flow 
and thus reduce their grades. Below the confluence, the hard 
limestones of the Hermosa Formation lie relatively Jlat for 
several miles and then begin to dip gently southward, thus 
allowing the river to cut "wil^fh the grain" and therefore drop 
more rapidly. ' \ 

The quiet, smooth waters above the confluence permit 
power boating between the towns of Green River, Utah, and 
Moab during part of the year, whereas the rapids below Spanish 
Bottom, .3'/2' miles below the confluence, restrict river travel to 
float trips using sturdy boat^-or rafts. 
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Abave the confluence, a so-called ■Friendship Cruise is run 
each year during the Memorial Day weekend. Participants tow 
their own_po\yer boats on traifers to the, town of Green River, 
and after^We boats are launched, facilities are available at 
^ nominal cost for transporting cars and boat trailers to Moab to 
/ await the arrival of the boats. Although some high-powered 
speedboats are reported to have made the run down the Green 
River to the confluence then up the Colorado River to Moab in a 
few hours, the trip for most boats requires 2 to 7 days. 

Trips by power boats, including jet boats, can be arranged 
from either Green River or Moab. Some passengers from Moab 
return by jeep from Lathrop Canyon via the White Rim Trail, 
and some from Green River return on land via the Horsethief 
Trail. Many prefer the quieter float trip down to the confluence, 
with return to either town by a prescheduled power boat, and 
some more adventurous souls float through the rapids of 
Cataract Canyon all the way to Lake Powell. 

In the spring of 1972, a 93-foot 150-passenger stern-wheeler 
(fig, 69) began passenger service on the Colorado River from just 
above Potash to the foot of Dead Horse Point' and return 
(Lansford, 1972). ■ ' 

Entrenched and cutoff meanders 

Meanders such as those above the confluiace generally are 
formed by streams flowing in soft alluviu^ consisting of clay, 
silt, and sand, such as along the Mississippi River below Cairo! 
111. But there is no soft alluvium along the Colorado and Green 
Rivers, so how did these meanders form? They probably at- 
tained their serpentine shape while cuttrng in softer, younger 
material, which long ago was removed by erosion, and than con- 
tinued to cut their crooked channels down, until they created the 
deep rock-walled canyons in which they now flow as ''en- 
trenched" meanders. 

Meandering streams tend to shorten their lengths from time 
to time by cutting through narrow walls between adjacent loops, 
leaving abandoned horseshoe-shaped channels or lakes. In most 
of the United States these are known as oxbows .or cutoff 
meanders, but in the desert Southwest they are commonly called 
by the Spanish term ''rincon." Cutoffs are common along soft 
alluvial channels ^uK»h aS the lower Mississippi River valley but 
are rare along ( 'nnels whose meanders are entrenched into 
hard rock. Thus, there have been many natural (and several 
rnanmade) cutoffs along the lower Mississippi during historic 
tnftfes, but the most recent ones along the Green and upper 
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Colorado Rivers probably occurred a million or so years ago, 

during the Pleistocene Epoch (figs. 65, €0), 

Mark Twain served several years as an expert riverboat pilot 
^ m the Mississippi River during which se\'eral cutoffs took place, 
' Chapter 27 bf his "Life on the Mississippi" contains sage 

references to both natural and artificial cutoffs and concludes 

with a few good-natured jibes at geologists in particular and 

scientists in general: 

^ Therefore the MiMi§iippf betw^n Cairo and New Orleani twflve hundred 
and fiftiiun milcB long om hundrtHl and suvunty six,,vfars mo. U was flt^ven hun- 
dri»d and tighs^y aftt'r thu i^utoff of ITitAt wan ont' thousand and forty after thu 
American Btnd' cut-off. It hass ^oat sixty=suvt?n miles since. Consequently, its 
Icnjcth^ Ih only nine hundred and Beventy-thrue mi lea at present. 

Now, iM^ wanted to be one of those ponderous scientific p^ple, and "let on*' to 
I)rove what had oceurrcd in thu remote pasi by what had occurred in a given^me 
in the recent past, or what will occur in the far future by what hi^s oceurrefflPi 
late years, what an op|)ortuniiy here! Geolojo' never had such a chance^ nor 
such exact data to ar^e from! Nor '^development of species/' either! Glacial 
epochs arc ^reat thin^n, hut they are va^ue— vaRue/PleaBe observe: 

In the gpace of one hundrc^d and acvcnty=six years the Lower Mississippi has 
shortened ItMelf two hundred and forty two milcH. That is an average of a trifle 
over one mile and a third per year. Therefore, any calm person, who is not blind 
or idiotic, can see that in the Old Oolitic Silurian Period, just a million years ago 
next November, the Lower 'Mississippi River was upward of one million three 
hundred thousand miles long, and stuck out aver the Gulf of Mexico like a fishinK 
n»d. And by the same token any person can sec that seven hundred and forty=^two 
years from now the Lower Mississippi svill be onJy a mile and threeHiuarters 
loHK. and Cairo and New Orleans will have joined iheir streets toKethcr, and he 
plodclinj^ comfortably along u^tler a single mayor antl a mutual board of a!der= 
man. There is something fasuinating about science! One gets such wholesale 
, returns of conjecture out of such a trifling investment of fact. 

^ , Green River 

Much more has been written about tfie Green River and the 
main stum, of the Colorado than about the Colorado above the 
confluence (the former Grand River), because all but one of the 
early float trips began on the Oreen. The first reports concern- 
ing PoweUs memorable voyages of 1869 and 1871 were his ar- 
ticles published in Scribners Monthly during 1874 and 1875 
folio wed^v his formal 1875 report "Exploration of the Colorado 
River of the West and Its Tributaries." As pointed out byPorter 
^(1969, p. 21), however, PowelTs narrative 

is written tt.s ?;f I'vcrything chronicled therein odcurred during the first trip. 
Events svhich uctually occurred in 1871 and IHT^are reported m hai)J)cning in . 
WA). There is no niention of the [jcrsonnel of the 1H71-72 party, nor is there an 
indieution that there even u-irs a second trip. The engravings illustrating the 
repcjft svere made fruin phfjtoicmfihH taken by Beanian and llillers hctween 1H71 
and lN7i. hut this fact is not nntnd. 
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For these reasons, Portert account coirtains Poweirs diary. of 
the first (1869) trip knd fnany of the missing photographs, plus 
his 9.wn beautiful color prints. Much mo^e complete, and ac- 
curate accounts of the 1871 v^age than thpse of Powell, in- 
eliding many of the photographs taken by Beaman and Hillers, 
were given by Dellenbaugh (1902, 1962). who was a member of 
Poweirs 1871 expedition. ^ 

Numerous river trips were undertaken in the years following 
pQwetrs pioneering expeditions/ The ill-fated Brown-Stanton 
.voyage of 1889-90 included starts on both the Grand and the 
; Green Rivers. (See section on VColorado Riv^,") More ^ccesiful 
were Nathan GallQway and William Richmond, trappers who 
- Mt Henryl Fork, Wyo., late in 1896 and reached Needles Calif 
on February 10, 1897 (Kolb, 1927. p. 338). Trappers Charles s! 
. Russell, E. R, Monette, and Bert feper left Green RiVer, Utah, in 
th¥le steel boats on Sept^ber 20, 1907; Russell arid Monette 
reached Needles in ^ne boat in February ^908. tut Loper was 
drowned. Dellenbaugh's 1902 book was carried by the Kolb 
brothers as a guide for their 1911 trip down the river (Kolb, 
1927K In addition to making superb still photographs,' the Kolb 
brothers took the first moving pictures in the canyons, and these 
are still being shown in'fhe Koib Studio on the South Rim of the 
Grand Canyon. Julius F. Stone arid party traversed the canyoM 
m 1909,^ and his account (1932) also contains excellent 
photographs/ E. C, LaRue, of the tJJ, Geological Survey, and 
assistants made two trips down the Green and Colorado Rivers 
in|1914 and 1915^and additional trips from 1921 through 1924, 
Their compi'ehensite hydrographic finditigs and studies, plus ex> 
cellerit photographs, are given in two reports (La Rue.. 1916.^ 
19^). The 1916 report also contains (p. 16p22) a good condensed 
account of ^arlier explorations, and voyages from 1531 through 
^1911. taken in part from^ Dellenbaugh (1902), 

As noted earlier, a modern river runners* guide by Mutschler 
(1969), which logs the Green and ColoradoJ^rs from Green 
River. Utah, to Lake Powell, is now available^iver mileages in 
this log were taken from detailed topographic maps of both 
rivers prepared under the direction of Herron (1917), We will / 
visit only a few notable features of the canyons; the mile-by-mile ^ 
details for the Gpen River can be obtained from Mutschler 
(1969), and those for the Colorado River, from Baars and ' 
Molenaar (1971, 61-99), Several other references are given 
Tbelow. and additional ones are given by Rabbitt (1969, p. 20-21). 

All travelers down the Green River embarking from Green 
River. Utah, or above, were impressed with Bowknot Bend (fig. 
_^ 62), so named by Powell and his men (1875, p. 54) near the begin- 

88 

95 ; 



/ ning of Labyrinth Canyon; whieh the^^lso named fof its deeply 

- entrenched meanders. The upper pptograph in figure 62 was 
/ • taken by Beaman on September 10yl871, looking eastward from- 

' th? west end of the narrow saddle separating the npper *and 

'lower reache&.or the river; the lof er pho^graph was taken fro^n 
the same point on August 19, 1969, by Hal G, Stephens nlarly 97 
^ ^ years later. Althou^ there afre changes in the veget|tidn, as 
defcribed in thp caption, the|l are virtually no visible chants in 
the bedrock. Nevertbeless^^he distant future will likely see a 
^ bFeakthrough, wTiereby G^en River wil) shorten itself by about 
' 7 milA (Herron-1917^pl/l5C), It is interesting to hotg that the 

vertical cliffs of Wing^te Sandstone in apd weit of Bowknot 
Bend are^only % few ^^undred feet dbove the river, wliereas, 
, ^ because of the gentle morthward^ dip of the beds' and the gentle 

- sov2th\yard grade of fhe rivers, the Wingate cliffs are mora than 
2,000 feet above th^ two rivers at Grand View^ Point and Junc- 
tion Butte; at the iouthern tip of Island in the Sky. 

'At the mouth /of Horseshoe Canyon^ about 8 miles below 
Bowknot Behd, ^© pass^a large rincon where the GP||n River 
^ ^shortened its cqUrse by about 3 miles. Some idea of the rincon's 
^ a'ftiquity is gained from the'/acts that the river is now some 350 
^^et lower thah at cutoff tir^ie, 5vhQ^eas Bowknot Bend (fig. 62) 
^ ^ -has .shown visible deepening in W years. This, rincon wai not 
noted.by Po>veri or other early voyagersyseemirigly because they 
, rf^rf not hayfpen to climb the banks at^ 
nbticeabl|' on m'od^rn topographic - maps and Von aerial 
photographs. This. finc6n/and Jackson ^ole along the ©olorado ' 
- ' River may be as* old as late Tertiary (fig. 80). , 
^ At a ^oint reported =to be 360 yards above the mouth of Hell- 
Ro^inj^ Canyon, which enters from the east about BVk miles 
belmv/the riifcqn, ah eariy day trapper^amed Julieh left his 
^mark|Stone (lfe2, p;69, pi. 39A) seems to have been the first 
river funner to find (from a description given him by a%r. 
, Wheeler at Green River> record, ahd pStograph the inscription 
^ , shown5in fi^ref 3. Mytschler (1969, p. 8f ) indicated that this in^ . 
scription^s curved on a massive Moenkopi sanditone bed about '' 
% ^ 4q;ieet abbve-thd canyon floo^. A similar inscription by Julien 
/^wai| found in Cafa^ct Canyon", 31 miles belo^' the confluence, 
^ J^^^ nouvcovered by^Lake Powall (Mutschler, 19^, p. 65)/ 
X % Some boatdrs^^are m^t b>^xar ahci tal<en out to Mdkb or Green 

%w'Tia th^ Hwsethior Trail (fig. 
' ' ' road along t^e river here continues south for 64 miles to the 
mouths of/Taylor and Upheaval Canyons, wher^ it becomes Ihe^ . 
^ White Rim^Crail/- ' ^ . q ^ 




INSCRipTiOW BY JULIEN, near mouth of HeN Roirlng Canyon, theuiht to have been 
carved by Denms Juiien, an early day trapper. Photo|raph by K. Sawyer, Auiust 1914, 
member of axpeditipn led by E. C. La Rue {19^1§|. (Fig. 63) ** 

^ 'ifUiiim (liju ti ihv Dvi'vu ^ liivvV-. \vv vnivv ran> t)nlaiuU 
Naiii'tKii Pai'k uhiM'i' ilu' ( it'ai^USati J Li an t'tunilN" liiU' niiU'ts \ hv 
lMiiHry-^\'a\"iv^ rnuntN' liiU' ii'iix. 1). ^ihoLit =' t ttiilu^ north uf 
1'a\"lut^ and rphra\^al ("anytHis. Tfiu National Park Sc*i-\1ca' liaH 
ilu'rt' ^lUHH'^^t'ul U'?^i |)iit (|(iuii in Taylot^ ('an\=nn, and 

\\ali'r iHiilcr ai^U'sian prcsHinH^ was fciiind in tlu' \N'liiiu^Rir]i 
SaniUinnr at (It'pih^ ni' ;]7^1 Iff 1^2 iVd. W'lu^n funds hi't'oitU' 
a\^:ul.:iMts lia'v liop** lo (Mirnplt'tt- nnc' or niori' fd" ilirsc wcMs arai 
pinnp lla- uatri' tn Island in ihv Sk\\ udu^iM' iwa ilvy IhjIos 
\\ rr«' d iM i led rarl U'V, t ^ . 

AfxMif =") ' indrs IsHjitw^ [ [dirai^al i "an\ nn is an niu-i'osunu nun 

nn ;i luM ni flic iniddh' nj a larL^' nt'aid\" I'lijsi'd loon ^t- 1 la* ia\^ri' 
~ , - - - - - ^ • ' 

riudi 'SinLti^f-'i irt l^nitniiK Tlus u^as notiMl hy ni'LUail)au^ft i,n^M2r 
diiruiLT pM\^rjr^ 1>T1 nnp and uas di'^^iTdird in iniiiM' driad hy 
MuP^f^fiirr ' ]1h;h^ p. iwUMh: 
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Fcirt Bottom also contains a cabin b(?lievc?d to have been used bv 
Butch ( a^idy and the Wild Bunch (Baker, 1971. p. 198). 
^ At alHUit the mouth of Millard Canyon, \vc leave Labyrinth 
( unyun and enter Stillwater Canyon, aptlv named hv members 
tit the Fnwell voyaKu (Dellenbaugh. 1902, p. 276) 'The heKin- 
mng of Stilluatyr Canyon is marked by vertical walls of the 
\\ hue Rim Sandntone. From here Poweirs men observed a l)Utte 
to the southwest thought to resemble a fallen cross and named it 
"Biftte of the (^ross;^ Farther downstream thev realized they 
had betfl looking at two buttes, a small one in front of a larger 
one, so the feature was renamed '^Buites of the Cross/' An aerial 
view of Biittes of the Cross is shown in figure 64. 

BUTTES OF THE CROSS, looking southwest from thg ain Millard Canyon enters Green 
-River ,n forairoynd, North Point is in rifht middle iround, Orange Cliffs are in 
faaekiround, and Henry Mountams form T\jght skyline. Wfiite Rim Sandstone forms Whiti 
Rim near mouth of Millard Canyon and rfiar Anderson Bottom at left middle (See fif 
65j Buttes are Wmgate Sandstone capped by R^inta Formation^ slopes down to promi^ 
nent (edie are Chinte Formation. Moss Back Member formini the ledge^ steep and gen^ 
tie slopes between ledge and White Rim are Moenkopi Formation. PhotoBraph by^ 
National Park Service. (Fig. 64) 



About 2 ,miles below^the mouth of Miriard Cftnyon, at Ander- 
son 3ottoni» we reach one of the most interesting features on the 
river— the most recent rincon of a major river i^ the park, if not 
in the eJitire canyon country. Although some rincons are mor^ 
recent, they are along minor tributaries such as Indiarr Creek 
(fig. 78), TKe cutoff at Anderaon Bottom probably took place ' 
during the Pleistocene Epoch, whereas njost of thetjthers along 
the main rivers probably occurred during the Tertiary Period 
(fig, 80). An aerial view of the Anderson Bottom rincon is shown 
'Jn figure 65, and a sketch of the drainage change is showfi in 
figure 66. This feature was noted and correctly interpreted by 
Powell and his men, who applied the name Jonita Bend to the 
sharp new course the river took after the cutoff. 

Continuing through Stillwater Canyon, we pass Turks Head 
(figs. 23, 24) and head for the confluence of the Green River with- 
the Colorado River. Figure 67 shows the canyon just west of the 
confluence. The lowest and largest cliff above the river is the up- 
per member of the Hermosa Formation, overlain by the slopes 
and thin ledges of the . Rico Formation, The massive sandstone at 
the top of the canyon wall is the Cedar Mesa, Junction Butte and 
Grand View Point are on the right skyline, 

Wa have already viewed the confluence and Cataract Canyon 
from the land and from the air (figs. 59-61); soon w6 will see 
them from the (Colorado River. 




9 



93 




ANDERSON BOTfOM RINCON, atnilW looking louthtast Joint.d White' Rim V 
Sandstone forms the difflihe canyon wallsiind the mjsa m middle gf Anderson Bottom * 
Green Hivir ,s now about 60 fett lower than former channel at right. Photograph by 
National Park Serwice. (Fig. 65) i - i s k j 



DRAINAGE CHANGES AT ANDERSON BOTTOM 8INC0N. Riwer shortened ifself about 2 
miles ^y this cutoff. (Fig. 66) 
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: Colorado Rjver ^ ^ ' 

As indicated earlier, all but one of the early river voyages 
' began on the Gredn River. Thfe Grand CColdrado) River above the 
confluence was neglected for some 18 years after Powers second 
voyage, until, in 1889, Frank M. Brown organized k company for 
construction of the proposed Denver, Colorado Canyon, and 
Pacific Railway. This railroad \yas to carry coal from mines in 
Colorado over a **water^level" line through the canyons of the 
. Colopado River to -the Gulf of California some 1,200 miles away; 
from there the coal would presumably be shipped to ports p far 
north as San Francisco (Dellenbaugh, 1902, p. 343-369K On 
March 26, 1889, Brow^ presid^.F. C. Kendrick, chief 
engineer; and T, P. Rigney, assistafti engineer, drove the first 
stake for a survey of the new line at Grand Junction, Colo., then 
Brown left for the East to obtain financing,^nd the other two 
plus some hired hands took off down the Grand River, After 
reaching the confluence they towed the boat up th^ jGreen River, 
thus becoming the first to make this trip upstream. They ^arly 
ran oufcof food, but thanks to the hospitality of some cattllmeh, 
they replenished their stock and after abdlit 9 days reache^the' 
railroW at Green River, Utah. Brown, who had returned Imqi 
fhe^East, his newly appointed chief engineer, Robert BrewsteK 
Stanton, and 14 other§ in six ilWesign%d boats of cedar, rather' 
than oak, left Green River on May 25, 1889, Against the advice of 
' Major Powell and A. H, Thompson, Poweirs topographer on thev 
1871 trip, they carried no life preservers. After many mishaps^. 
Brown and two others were drowned near the head of Marble 
Canyon, and the ill-fated expedition was temporarily halted. 
However, the indefatigable Stanton contracted for new boats 
builtnif oak and, with a reorganized party of 12, left the mouth of 
the Fremont (Dirty DevilJ River on November 25, After many 
further mishaps, the party finally reached the Gulf of California 
on April 2g, 1890. Needless to say the proposed^sailwav was not 
built. ) ^ 1 

AlthougK the Colorado River enters Canyonlands National 
Park aboOr^^ river jniles below ^foab, most boaters or floaters 
begin their voyage either ^ Moab or near Potash, and most 
traveffers of the White Rim'Trairbegin at Moab, so we will start 
our trip at Moab. No logs or river runners' guides are available 

yet for the reach fronvMoab to Potash, but below Potash ■ 
Bome details of the, geology ha^^e been described by Baars in 
Baars and Moleniar'(1971, p. 59=87). ^ 

As noted at thk beginning of this chapter, above the con- 
fluence both the Green and Colorado Rivers are very crooked, 
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have very low grades, and are free from rapids. As with the ^ 
Green, the soft rocks #long the Colorado have a generally low 
Iforthward^ dip that partly explains the river s gentle gra^' and 
its southward flow through increasingly lower, and older strata. 
Unlike the Green, however, the gentle dips of the strata in the 
^canyons of th^ Colorado are interrupted by several gentle an-- - 
ticlmal (fig, 14) and synclinal (fig, 26) fdda and by at least one / 
fault. The most important atthese geologic structures and other ~ 
.features will be noted as w^jourpey down the river. 

The first 14 /miles from Valley to Potash can be made 

either by- river or by paved Utah Highway 279, This highway 
leaves U.S. Highway* 163 near the uranium ore-reduction plant 
several miles northwest oM^oab, leaves Moab Valley through 
The Portal (fig. 68), and follows the west bank of the river. A 
paved secondary" road from Mo^b follows the east bank of the ' \ 

river through The Portal and ty^#^ Kings Bottom, wh^e 
^ crosses the Kings Bottom synellne, ^to the mouth of |cane 
Springs Canyon, thSf becomes a. gravel road that ascends this 
^ canyon southward to and beyond Hurrah Pass (fig, 30). High 
ab^ve this road north of Kings Bott6m are petroglyphs and a few 
cliff dwellings in the vertical cliffs of Wingate Sandstone. A 
ranch ''house" at Kings Bottom has been excavated entirely^to 
the Wingate cliff. Convenient turnouts have been provided at 
several places along Highway 279 for viewing petroglyphs or 
, other points of interest. Small viewing tubes welded to vertical 
steel posts having signs help visitors locate and see the features 
described^ 

THE PORTAL, in south wall of Moab Vallty, through which tht Colorado Ri}ir, Utah 
Highway 279 (on right), and a paved secondary road (on 1^) liavg the vallty to enter 
the canyons Inland above Canyonlan^i National Park, Rounded remnants on top are 
Navajo Sandstonti cliffs are Kayenta Formation and Wlngatt Sandstone^ red slopes are 
Qf^lnli and Mot nkopi Formatiorri, and perhaps a little of the Cutler Farmation at the 
base. Light-colored patches at basf of slope behind trees on left are contorted intrusions _ 
of Para^i Member of Hermosa Formation. (Fig, 8S). ^"^^ 



ThJKinp Bottom syncline (fig, 30) |outhwest of Moab Valley 
•brinp the Navak Sandstone down to Md sHghtly below water 
leveh whereas iti^The Portal tflfr 68) the Navajo caps the 
south westwalj of Moab Valley. Several anticlines at or near the 
river from Potash to and beyond the confluence (fig, 1) bring up 
strata as o[d as the lUco or the unnamed upper member of the 
Hermosa. Between thege extremes* much of the river's cojftrse 
lies in strata of the Cutler Pormatian, ^ 

About 7 niiles below The Portal, Highway 279 is joined on the 
right by a bVanch line of the Denver and Rio Grand Western 
Railroad completed in 1962 to haul potash 36 miles' from 'the 
mine at Potash north to the main line at Orescent Junction, The 
railroad emerges from a tunnel at the 'head of Bo^tte^r Can- 
yon. Two natural arches neaV the mouth of the tunnel-^Pinto 
and Little Rainbow Bridge— can ba reached ^by trail. About 
miles farth^ down the Colorado temporary dock from whic^ 
jet boats mtid the ^ Canyoji Kihg^ a 93*foot 150-passenger 
stern-wheelerj take off for pointa downriver during the spring 
and early summer, when water depth permks. The Canyon King 
(fig. 69), a small replica of a Mississippi River stern-wheeler, 
carries passengers about 30 miles downriver to the foot of Dead 
Horse Point and returns (Lansford, 1972), 

About 12 mites below Tbe Portal we reach Potash— the potash 
''mine'' (fig, 70) of Texas Gulf, Inc. (See fig. 31 and its associated 
text for description of operation!) Travelers down the jeep trail 
below Potash pass the evaporation ponds (fig. 7M used lo 
separate the potash from common4St. 

somi 30 miles bekiw Potish and fftums. Tripi run during the spring iftd eir^ summef, 
when water depth ptmiits, Phetograph by Henry Lansford, Bouidgr, C^(Fjg. i9 ) 
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Acrosy the vivvv east from Potasli is Jackson -Hojfe, a larwe rin-. 
i'<^n^ Since alia^lonment/u'Mctrshortened th&'river by about 3^^^"^ 
[ ^ miles, the^river has eut its chaDnel nearly 200 feet de^^er. .It is . 
- • . ^ conipanibl^m size-to the large rincon along Green Rivei'. below 
Bmv^not Bind (p; 90) but probabl as somewhat younger' Both 
/ ^ rinconsjiiay be a^old as M^. Ternary (fig. 80). 'Just belmv, 
" ^ w Potash ui, cro^ tl^e axib? of:^e hugj gane Creek anticline (fig. 

^ ancUilso leave Grand County Jo enter San Juan^ County. A 
^ ^ mile east of this point, high on*the canyon wall, js the School - 
SeQtion*13 uranitftm *mine. which ha^ yielded considerable ore 
.and is expected to resume production sometime during 1973. It 
can be seen from the ri\ er or the trail, and some of the tailings 
are visible on the left flank of the anticline in figure IS. 
^ \ oyagers whcr cross the iixis of the Cane Creek anticline may 
observe on the right-hand (west) bank a protruding oil-well -uas- 
ing, some drill bits, and several shacks^atl that remain of |he 
Fhink^^fer No. 1 oirtest started during the winter of 1924-25 
and com|)l^ted by the Midwest Exploration Co. (Baker, 1933, p. 
81). As (iescril)ed by Maxine Newell (U.S. NatL Park Service, 
writti^n commun., 1970), 

Thi- wvW hltnv in in nrt-t'nilHT t-auKbl fiTt', and sprwr?! [)urnin^ oil :]{){} fvv\ 

intt! thi' air. * ' * Thv hu-ul 11iiu^s-hiflr|jMn(lt>nt n(^svHij;i|u^r {-alU'd it "M(Hhi'r ^ 
Siiiurv^ (^liri^tniaH (rift w (frariiJ f'nunty:'' Tlu' ^iisher hurnctj down \\\v ri^, a 
bar^c of rifuijiin^iiU aiul it^-focfk tliri't' uwulh^ In tit^t ii under ruiUrnL Then It 
-■ (i id n't {)rrHiui't\ f / , . ! ^ 

\'ari()us 1925 and 192H issues of the Moab Times-Independent 
reported that despite nKiny efforts to plug the wc^ll. it continued 
. tu fluw fnjni l,()(K) it) several thousand barrels of oil ])er day for i) 
^ months or more, all of whjch floate(L down the river. The hist 

f)l()wout occur!ied iii 1937, after which the well was plugged with 
an add it iunal 180 tons of cement. 

Mrs. Newell added, . ' ^ 

Tilt' -tdriuH tohl iif ilir rar|v = tiay rxplf frat ion iivv tiidh'^s and di'llulnrid. I^!iuip=- 
nit-nt and ^uppllf's wt-w har^vii fluwn f[iH (^.lorailn Hi^rr hy ihr old Moal) (iaragr 
{ nrnjrany , in u intrr nioruhH niairriaU wvvv i-iivruHl hy tcattp-and nk'd n\u-r iho 
rivMr iiM^ I'lu'v would laiu' a {■(mjpIh of iiu undiHrs aiui pih' a hit of huuhvr on 
J thrin uiun- t-nuld taku lOjiflO fvvi), [\\vn \vv'i\ uivr [hviu a star! witli a rrowhar 

and tlu' niult'H umiid Irui all thv way diiWiUiill tii ihv w«'[L UTu'n thuy^l ^vi ihwy 
^ ihry liad a lilth' Irniddi' Hiop])inK Hointjiini^i ihry would (urn inUi \hv hank un-- 

u'' Jnad. thi^n juit thr duuhh' ti't's's (ui imo niuk'. ride tlic nlluav and lipad Inivk^l'nv a 

MifU-loaii nf riu luinluT. - ^ 

I1ie evaporation [)on(ls shown in figures :J1 and 71 are in^ 
' Shafer F^asiiT a synclinal basin separating the C'ane Creek an- 
ticline andShafer dome. Wv cross the axis of Shafer IfTt^in about 
^ , 2 iiiiles^fieFow the county line\ ■ ■ ^ 
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Further (iownHtruam h Sluifer (lornts a cIusihI anticlinal hul^e 
^juHt huyond the W=shapu(i hcnd in thti river an shown in figure 
^ Parts of the (iomu^aiHo show up in the lower ri^ht of fimire IS 
and the h)wer led of figure V), From almost anywhere in the 
Ooose Neck, thi' wharp bend t)f the river shown in fiKure lo, we 
get an expedient view of Dead Horse Pornt some 2X)00 feet above. 

It()bert ^-^M^rnian (()ral commun. Feb. 27, 197:3) described to 
me a small {petrified forest — which he said resemble^ a loy 
jam — in the eastern part of ^the Shafer dome, . at mileage 
(Baars and Molenaar, 197K p. H5)Jui^t north of this point about 
half way between the river and the jeep trail below Dead Plorse 
I'oint. He estimateci that there probably are 20 to SO lo^s, some 
of which are as large as 18 inches in clianieter ^ijul nu)re than 20 
feet long, and also (iescril)ed a stunij) al)out :j feet in diameter. 
They occur in red beds at about the middle of the Rico Forma- 
tion, hence could be either Pennsylvanian or Permian in age 
(figs. 9, 80). Jhe original wood has been replaced'by silica' SiO i 
ami stained a dark red^lfsh brown, as shown in figure 72,/- 

Mr. Noi^man and his^^rotlier also discovc'red many teeth'of a 
prinutive sharklik(^ fish Jn the Rico Foiaiiation at the same 
gtmei'al locality as the petrified woucl and alsf) in the Km) on the 
Cane ('reek anticline. I submitted two of the teeth to Dr. David 
IL Dunkle, curatoi\j)f the Cleveland Museuin of Natural 
Ilistt)ry, u ho repcaned fhum to l)e "one tootWof the cochliodont 
Vhark' Jh lhidn^^ and laie tfjoth of th(^ petalodoni /shark^ 
/'f ""( written cfumnun., May 22. U)7']l 

About I milcH bclnw the (jotise Neck, we enter Canyonlands 
XatirfnarPark and reinain in the park alnajst to the north end of 
Lake Pnwelk " ^ . 

^ Abfjul b'- miles' into the park, at tlie north end of a bend much ' 
likt^ the Goose Neck, is the mouth of Lathrep Cany(Hi, where 
nian\" Imaters stop for lunch and where a side road connects with 
the White [{im Trail (fig. D. ; 

Six and tau^ half ^jk^ below Lathrop (jinynn is the mouth of 
kiisiUM- Caiiyon. whieh"^ joinetT neai" its mouth by Indian 
( 'I'eek the creek fullm\=^l l)y iht* highway luading to The 
Needles from P.S. 1()3. Within an airline distance of only :i 
miles, tHt' lower reach of Indian Creek, an intermittent streain, 
flows [)ast four small rineon^;, tliree of which ( fig. 7:]i are within 
an airliii.' distance of only ').8 mile. The stream has eut its ninv 
chanfii-l into the red sandstcaies and shales of the Cutler Forma- 
tifai only lo to 20 feet tloeper than the abamhmed ones in the two 
rint'ons at the h^ft in figure 7:] and (jnly about 25 feet deepta^ than 
tho on(^ i)v\ \\w i-iglu. Th(»He figuri»s suggest, at least to me, that 
lliese cutoffs prf)l)al)ly occurred sometime during the Holocene 
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RELATIVELY RECENT R!NCONS'AlONG INDIAN CREEK, qbout 3- . miles .^^bove mouth 
iind fibout 2 rniUis edSt of Canyonlfinds Ndtionfli Ptirk, Above, stereoscopic pair of aefunl 
tjhc)togr.:jph5 by IJ:S= Geological Survey: "below, sketch showing drnm^ige changes. The 
sterHDscyptc p.nr cdn be viewed without nptic.jl .lids by those accustomed to this 
procpdyrf?, or hy use o\ d simple double lefi;* stereoscope. (Fig. 73) 



f ' Kpoch. or a^e of mun^that is, probaJ>t^^ within Ihc last 10 000 

- ye^s (fig. 80), A detailed study of thesWincons might change 

this estimatis particLdarly if, savf^uried d)iftwbod or other car= 
bonacunuri material coidd be found for ar<age determination by 
^ ^ ^ the radiocarbon method. ' 

^ About 5 miles below the mouth of Rustler Canyon and Indian 
.Creek, and also about 5|.miles above the confluence, is Tltt 
Locjp-^an eA-en sharper anil more symWietrieal figure eight than 
^ Bowknut Bend of t+ie Green River (fig. An aerial view of The \ 

Loop (fig. 74) Hhows that the channels oiTthe south iBop are only 
, .about 500 feet ajmrt and that those on thq north loop are only ^ 
about IJOO feet apart. At the narrowest pfbces, both saddles are* 
etmsiderably eroded^the souihern%ne is onjy about 150 feet 
afjove the river, hut the northern one is stij'l about 850 feet 
abom Erosion of both saddles has been hastened by the facts 
that the axis- of the Meander anticline (^e p. -108) passes through 
each ^j^ddk and that an interesting reverse fault (fig. 75j passes 
« ' through the loye-er and thinner southern saddle. The differences 
- between reverse and normal faults are shown by comparing 
^ ' ' f igures 56 and 7H. It seems inevitable that some day the smali 

THE LOOP, of Colorado Rivaf, about 5 miles northeast of the confluence. Lower canyon 
wails are unnamed upper member of Hermosa Formation overlain by slopes of the Rico 
Forfffation. Jointed sandy ledies at top becomejSandiir to south, whtre they comprise 
thiCedar Mesa Sanrfston|. Aerial photoiraph/by U.S. Geoloiicaf Survey/ (Fig. 74) 
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REVERSE FAULT in southern saddle df Th@ Loop, i^Ning northvyest from boat in river. Ap- 
pjrent .ongle of dtp is 12 beigw horizontaL Rocks a\ left, above fault plane, have been shoved 
.ibuut 10 feet pdst jnd over those on right. Curving of drsrk bed near middle of fdult 
pljnt' \i, cjlled "dr.^p.-." (See fig: 76 J Rocks sire unndmed upper member of Hermosei Fnr= 




L U I A \y A f y i F W OF REVERSE FAULT, r y s u 1 1^ n m fro rn ho n zn n t .3 1 compression, w fi i c h 
iu^otj .^-Mvirffi^nini,! n\ ejirth'^ cru.st- Note of beds on each side of fjult pldne, Low- 

' iru'jf> rs^vf.T'J^ f ioits. .ilso r^Jeri thrust faults, may h.jve displacements rdupjri^ from a few feet 
to ;;inny r:!ilH, F rof TV H H n s Rti (1969. p. 116). (Fir. 76) 
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saddle will he cut through by the Colorado River, and a new rin- 
con will result. Eventually, the other loop also probably will be 
abandoned. As one of my colleagues remarked, how wonderful it 
would seem, to be present at the proper moment to witness such 
an event, particularly if one had a time-lapse movie eamera to 
record it for posterity! 

About a mile and a half below the south saddle of The Loop we 
meet the mouth of Salt^Creek, which drains a large part of the 
Needles district. Figure 77 was taken in Salt Creek canyon 
fihout as^irlmj miles above the mouth looking southeast toward 
Six-ShooterTeaks and Sha.i Mountain, northernmost 'of the 
Abajo Mountains, on the honzon. S 
' . A mile and a half above the confluence is The Slide a jumbled 
mass of angular blocks of rock that fell^rom the northwest can- , 
yon wall and .originally probably extended ajl the way to the 
southeast bank of the river. As shown in figure 78, it still ex- 
tends nearly across th6 river, leaving only a narrow deep chute 
along the southeast bank. .Just after the photograph was taken' 
we hit rough fast water in the chute, with waves about 2 feei 
high. At higher stages of the river, progressivelv more of The 
blide 18 covered by water, and there is less tendencv for waves to 
form. The date of this landslide is not known, but it is shown o;i 
a map by Herron (1917, pi. 22A) made prior to 1917 and may well 
have occurred during prehistoric times. . 

Soon we reach the confluence of the 'Green and 'Colorado 
Kivors (figs, 59, fKl). This important junction of two mighty 
rivers was noted by all previous voyagers, but 'their impressions 
of It differed considerably. Powell (1875, p, 56) remarked; 

Thc.^i- stiTjims unit,, in Holcmn liupths, mare than onv thini.Manti twi, hundred fwt 
fi,.|,,w the Ki'iH.i-ul surfai.i. of thf fnuntry. Thf wjills of thu hnver und of Stillwater 
(anoM are v,,ry hrautifully curvwi. j.suu fix, BTj, hh the rivPr .HweepH in' it= 
m. an,l..rinn ™ursi. The luwur ,.nd of thu ratiyn throiidh whirh tho Crand romus 
down. IS also reKUlar, hut murh more direct, and we look up this Mtream and out 
into thn founlry h,yond, an,l obtain Klim,«,s of nnuu- clad p,aks. th.. summim of," 
•S a uroup of mounlainH knuunas the Sifrra La Sal |I,a Hal Mountains). Down thf 

I "lorado. ihi. (■ar=ii)ri wall.H arc rnucli liroki-n. 

Dellenhaugh (1902, p. 277) gave a fuller descniption \)ut fon^ / 
L eluded: "In every way the Junction is a desolate plkce'—an ap- ' 
praisal with which I disagree. The most colorful account I have' 
re^id is that of Captain Francis Marion Bishop, a member of 
Powell's 1871 expedition, who recorded in his journal for 
September 15, 1871 (1947, p, 202); 

W,;ll. w,. are at last, aftur many .lays of'u.il and lativ, him ui thf uonfluDnre of 
Ihv two ^-rcat artfrics of this k'reat niduntain ciosurt. No mon- shall oui- fr'til 
Iroats dash thnniKh thy tiiriml ^'atiTs, Olil Qrvvn. and no more shalhv,, press on 
to s(... tho dark flood from th.' vi'ak, and ,,arks of ('olorado, (irand and (jm-n • 



hi'i/link tn thy rt^st, and from thy wravu the iolfinfdn dr Gnnufv shall flow on 
foVuver, and on thy buHom hunct^forth will wo battle wit h^^ofk and wavp. One 
rim hardly toll whieh is the larKust of rhu two rivorn, Ndthur Aovms to flow into 
t hu othtT. hut therr nvvm^ to bt' a hlt^nding of Imth, and from thuir union rolls thu 
( olorado Kivrr. 

Cataract Canyon heads at the confluence, but the rapids do 
nut appear until we leave^anish Bottom some miles below. 
Between^ The Loop and Spanish Bottom, the Colorado River 
follows clostfly the axis of an anticline. Along this reach the rock 
strata difi downward away from the riverras shown rn figure 61:; 
This fold was noted by Powell and some of his men, and Bishop' 
{1947, p. 203) reported in hisljournal for September 16^ 1871: ^ 

1 U' I HtJ'ward 1 in at a ios^ htnv to aecount (Mhw hlikd appuaruncu of^hc Btrata ^ 
hvrv. But (iouhtlo^H will finiUpmc explanation. SayH th*' dip recedes froM the ^ 
rivur canon, and thinkb^ it^a fhmrv. Maj.^| Pou ull | thinks it is owin^r to an up^ 
heaval, and that the )mh next to the river have broken up from the mnm. ete., 

Forty^flur years later Harrison (1927) named this structure tl^ 
M<?ander anticline and concluded that the weight of the rocks on 
each side of the river hadsqueezed underlying beds of salt irLthe 
Paradox .Member of the Hermosa Formation and cau.^d thtmi to 
move upward along the river,_ where the confining strata! had 
been removed by erosion. Harrison s theory was accepted Yjy 
^ Baker iii^) and most later workers in the area. Thus we ha\'e 
what may be, termed an jurosionakanticHnej whose axis, or crest- 
follows the river. aF^rbnal anticlines also occur elsewhere, as 
along the Eagle and Roaring Fork vajleys of central Colorado. 
Mutschler and Kite (1969) suggested that this zope of weakness 
m Canyonlands ovei*lies and follows a break in the hard Precam^ 
bnan (fig. 80) rocks^at underfie the area at great depth. At a^y 
rate, Powell was on the ^ght J;pack even though he was totalU' 
unaware of the underlying salt or th'e deep-seated fault. 

Smooth water continues from the confluence to Spanish Bot- 
tom, where the Old Spanish Trail comes down to the river from 
4he west and continues up Lower Red Lake Canyon to'the east. ^ 
As mentioned earlier, this is about fhe south end of the Meander * 
anticline, and an intruded chunk of the Parad^ Member, mostly 
gypsum, occupies part of the mouthiif Lower^e^ LakeCBn>T)n, 
as shown in figure 79. " ' 
^ The remaining 10 miles or so of Catarsi;ct'^nyon within 
Canyonlands National Park contains marly rapids and should be 
traversed only under the leadership of experienced river guides. 
If and when Lake PoweM reaches its maximum level, it w/ll ex- ' 
tend to within about a mile of the park, but at present fife) it 
heads near the mouth of Gypsum Canyon, ahotit 5 miles below ] 
the park. ' , - ' 
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GYPSUM PLUG of Parado!« Member, intruded .^long south end of Meander .inticline at 
riouth of Lnwef Red L^lke Ctinynn. Common salt has been '^ernQved by soiution. leaving 
TQSidiip: of ^ypsurit dnd some sh.ile. Photograph by Donald L. Baars. (Fig. 79) 

S 




GEOLOGIC TIME SPIRAL showinftthe seqaencer names, and ages of theXeologic eras, 
pfiTiods, .ind epoch?,, and the ?volulian of plant and nnimal life on land and in uig sea: The 
prirnitive ,mimjls that evoivud tn,tfi| sea during the vast Precdmbri.in Era left few traces 
in th'j rocks because they fiad,nmiPE^lQped hard parts such as shells, but hard shells or 
ske!f:'tji parts became abundanl durinj'and after the Paleozoic Era. (Ftg.8U) 
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Having finished our geologic ramble through crfnyonlmids 
National Park, let us see how this pile of eroded rocks fit infc^the 
bigger scheme of things— the geologic age and events of , the 
earth as a whole, as depicted in figure SO. As shown in figure 9, 
the rock strata still preserved in the park range in age from 
Pennsylvanian to Jurassic, or from about 3O0 to 175 million 
years ago, a span of about 125 million years. This seems an in= 
credibly long time, until you note that the earth is some 4,5 
billiomafiars old and that our rock pile is but one twenty-fifth, 
or 4 pereent, of the age of the earth as a whole. Thus, in figure 8(1 
the rocks exposed in the park occupy only about the left-hand 
third of the top whorl of the spiral 

But this is not the whole story. As indicated earlier, about 
10,000 feet of younger Mesozoic and Tertiary rocks that once 
covered the area nave been carried away ty^osion, and if we in= 
elude the^e, the span is increased to about 2S0 million years, or 
nearly a full whorl of the spiral. 

Deep tests for oil and gas tell us that much older rocks un= 
derlie thu area, and we have seen that some of these rocks played 
a part in^shaping the park we see^today— note the breaks in the 
deep-seSted Precambrian rocks and the salt in the Paradox 
Member. In addition to the Precambrian igneous and 
metamorphic rocks, there are about 2,000 feet of Paleozoic sed= 
imentary rocks older than the Pennsylvanian Paradox Member. 
Most of these sedimentary rocks were laid down in ancient seas 
during Cambrian, Ordovician, Devonian, Mississippian, and 
Pennsylvanian times (fig, 80). There are some gaps in the rock 
record caused by temporary emergence of the land above sea 
level and erosion of the land surface before the land again sub= 
sided below sea level so that deposition could resume, Silurian 
rocks are absent altogether, presumably because here the 
Silurian Period was dominated by erosion rather than deposi- 
tion. 
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While Pennsylvanian and Penman sedimeTits were being 
deposited in and southwest of the park, a^arge frea to the 
nol-theast^called geologists the' Uncomp^^re highland, 
because it occupied the same general area as the^tesent Uncom- 
pahjre \P!ateaij--rose slowly above sea level, .Whatever 
Paleozoic rocks thft^e vVere on this rising land, plus ^art of fhe 
underlyipW Precambrian rocks, were eroded and carried by 
streams imo deep basins to the northeast and southwest. Thus, 
while mostly ^arine or nearshore deposits wer^being laid down 
^^n and near the park, thousands of feet offred beds were betng 
laid down by streams in an area betw^n the park and the Un- 
compahgre Plateali, During part ©fMiddle Pennsylvanian. time 
a Ijrge area inchiding the p^ark anjdjtnown as the Paradox Ba^in 
was alternately c^pflected to or cut off from the sea, so the^water 
evaporated .during cutoff periods and was replenished during 
periods when connection with the sea resumed. In this huge 
evaporation basin were deposited the layers of salt and gypsum - 
plus some potash salts and shale that now make up the Paradox 
Member. ^ ' 

The old IJncomp^gre highland continued to shed debris into 
the bordering basins until Triassic time, when it began to ac= 
quire a veneer of red sandstone and siltstone of the Chinle For= 
mation ( Lohman, 1965), The area remained a.bove sea level dur- 
ing the Triassic Period and most if not all the Jurassic Period, 
although the Jurassic Carmel Forma|k)n was laid down in a sea 
^ that lay just to the wi^st. ^ 

Late in the Cretaceous Period a large part of central and 
southeastern United States, including the eastern half of Utah, 
sank beneath the sea, as shown in figure 81, and received 
thoflsan4s of feet of mud, silt, and some sand that later com- 
pacted into t^ie Mancos Shale. This formation and all the 
younKcr and some older strata have long since been eroded from 
the park area but are present in adjacent areas, such as the 
lower shjpus of the Book Cliffs north of Green River, Crescent 
Junction, and Cisco (fig. 7K 

The land rose above the sea at about the close of the 
Cretaceous and has remained above ever since, although inland 
i)asins and lakes rec^eived sediment during parts of the Tertiary 
Period. Compressive forces in the eartij's-crust produced some 
gentle folding of the strata at the close of the Cretaceous, but 
more pronounced folding and some faulting occurred during the 
Eocene Epot5i, when most of the Rocky Mountains took form. 
During the Miocene Epoch molten igneous rock welled up into 
the strata ftTform the cores of the nearby La Sal, Abajo, and 
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UTI CRETACiOUS |EA? ifhieh tovtrid parti of esnttal and southeistgrn Unlt#d 
Stitei, (Fii. 81) " 



^ ^ ^ • 

Henry Mountains (fig. 7), Additiqnatuplift^nd some folding oc- 
curred irt the Pliocene and Pleistbcene Epochs, 

Muqh of the lourse of the Colorado'^^iver was eBtablished in 
the.Mioceiie Epoch, with some additional adjusrtnents in the late 
Pliocene and early Pleistocenje Epochs CHijnt, 1969, p, 67), Ero- 
sion duging much of the Tertiary Period and all of the Quater' 
naf^^-Period, cotijbined:wi.th some saggipg and breaking of the 
crust Ibrought^ by solution and lateral pquee^jng of salt beds 
beneath The ^dles, The Grabeni, and the Meander anttcline, 
produced the landscape as we now see it. . # 

The Precambrian rocks beneath th|.area are about iJ billion 
years old, so an enormous span of time is represented by the 
rocks and events in and beneath Canyonlands National Park. 

If we consider the geologic formations that make up the 
Colorado Plateau— including national parks (N.P.), national 
monunrlents (N.M,) (excluding small historical or archeological 
ones), Monument Valley, San Rafael Swell, and Glen Canyon 
National Recreation Area— certain formations or groups of for- ^ 
mations play starring roles in some park€ or monuments, some 
^Sy supporting roles, a^d in a few places the entire cast of rocks 
gets about equal billing! Let us compare them and see how and^ 
where they fit into the geologic time spiral (fig, 80). 

Dinosaur N, M., with exposed rocks ranging in age frbrh 
Precambrian to. CTetaceous, represents the greatest time spaff 
(nearly 2 billion years) but has one unit^the Jurassic Morrison 
Formation— irt the starring role, for this unit contains the many 
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dinosaur /fossils that give the monument Its name and fame; 
several older units have sup^rting roles. Grand. Canyon N, P, 
and N, M. are next, with rocks from Precambrian^through Per- 
mian (excluding the Quaternary lava flows in the N, M,), but 
here there is, truly a team effort, for the entire cast gets about 
equal hilling. Canyonlands N. P. stands third in size of cast, with 
rocks ranging from Pennsyl^anian to Jurassic, byt we would 
have to give top billrng to the Permian Cedar Mesa Sandstone 
Member of the 'Cutler Formation, from which The Ne^les, The 
Grabens, and mostCqf the arches were sculptured; the Triassic 
Wingate Sandstone and Kayenta Formation get second billing 
for their roles in forming and preserving Island in the Sky and^ 
other high mesas. , 

Now let us consider those with only one or few players in the 
cast, beginning at the bottom of the time spiral. Black Canyon of 
the Gunnison N, M,, cut entirely in rocks of early Precambrian 
age (except for only a veneer of much younger rocks), obviously 
has but one star in its cast, Colorado N. M. contains rocks rang- 
ing from Precambrian to Cretaceous— equal to Dinosaur in this 
respect--but' it is unique in that all the rocks of the long 
Paleozoic Era and some others are missing from the cast; of 
' those that remain, the Triassic Wingate and Kayenta are the 
stars, with strong support from the Jurassic Entrada Sandstone, 
All the bridges in Natural Bridges N. M. were carved from the 
Permian Cedar Mesa Sandstone,d|B0 the star in Canyonlands N. 
P. In Canyon de Shelly (pronounced **dee shay") N. M. and 
Monument Valley (neither N. P. rior N. M., as it is owned and 
administered by the Navajo Tribe), the de Chelly Sandstone 
Member of the Cutler Formation — a Permian member younger 
than the Cedar Mesa— plays the starring role. 

Wupatki N. M,, near Flagstaff, Ariz., stars the Triassic 
Moenkopi Formation, Petrified Forest N. P, (which now includes 
part of the Painted Desert) also has but one star— the Triassic 
Chinle Formation, with its many petrified logs and stumps of 
ancient trees. The Ttiassic-Jurassic Glen Canyon Group (fig, 9), 
which includes the Triassic Wingate Sandstone and Kayenta 
Formation and the Triassic-Jurassic Navajo Sandstone, receives 
top billing in recently enlarged Capitol Reef N. P,, but the 
Triassic Mbenkopi and Chinle Formations enjoy supporting 
roles. 

The Triassic-Jurassic Navajo Sandstone, erosional remnants 
of which are found on the high mesas of Canyonlands N. P., is 
the undisputed star of Zion N. P., Rainbow BridKc N. M., and 
Glen Canyon National Recreation Area, despite the fact that the 
latter is the type locality of the entire Glen Canyon Group (fig. 
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9). Tht Nav^o also forms ttiii^prtisive reef at th^astern edge 
of the beautiful San Rafael Swell (a dome, or cloted antiellnep 
fig. 7)p now crossed by Highway I-TO ^tween Gretii Riytr afjd. 
Fremont Junction, Utah. " ' , ' 

As we jburaey upward in tte time spiml 80),. ^s^ho 
, the Jurassic Entrada- Sandstone, which stai^ in Archei^N, P., 
with help from the und^lying Naviyo Sandstone and a support- 
ing ^t of both older anff younger rocks. Tlie Entrada also forms 
, the p^olfsque erosional forms caOed "hoo^s and goblins" in 
Goblin Valley State Park, north of Hankie, Utah. 

Moving ever upward in the spiral, we come to the 
Cretaceous— the age of the starring Mesavejde Group, whoie 
caves In Verde N. P. now house beautifully pr^rved ruins 
once occupied by the Anasaii, the same ancient people who once 
- dwelt in Canyonlands N. P. ^ ^ ^ 

This brings us up to the Tertiary Period, duri 
of which the pink limeitdBies and shales of the Paleocene and ' 
Eocene Wasatch FormatTon were laid down in inland basins. 
Beaut4funy sculptured cliffs, pinnacles, and caves of the ^ 
Wasatch star in Bryce Canyon N. P, and nearby Cedar Breaks N. 
M, This concludes our -climb up the time spiral, except for 
Quaternary volcanoes and some older volcanic features at 
Sunset Crater M.>, near Flaptaff, Ariz. 

TTius, one way or another, many geologic units that formed 
during the last couple of billion years Tiave performed on the 
stage of the Colorado Plateau and, hamlike, still lurk in the 
wings eagerly awaiting your applause to recall them to the 
footlights. Don't let. them down=visit and enjoy the national 
parks and monuments o{ the Plateau, for they probably are the 
greatest collection of scenic wonderlands in the world. 
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Many reports covering various aspects of the area have been 
cited In the text by author and year, and these plus a few ad- 
ditional ones are listed below under "Selected References." A 
few, of general or special intenwt should be mentioned, however. 
, Between 1926 and 1931 vlr£ually the entire area now included 
in the park was mapped geologically in three elassiie 
reports— two by Baker (1938, 1946) and Qne by McKnight (1940) 
These men ahdftheir field agsistants-mapped the area by use of 
tjie plane table and telescopie alidade without Benefit of;modern 
topographie maps or aerial photographs^ except for topographic 
maps of narrow stretches alorig the Green and Colorado Rivers 
made under the direction of Herron (1917), Only small sections 
could be. reached by automobilej so nearly all the area was 
traversed using horses^ or by hiking. ' 

During the uranium boom of the early and middle 1960's* the 
U.S. Geologieal Survey rerhapped the tQpography of most df'the 
area at a scale of 1:24,00Q and also remapped the geology of 
much of the area at this same scale. The southern^part of the 
Jtejedles district was mapped by Lewis and Campbell (1965). The 
geologic mapping w6st of the Green and Colorado Rivers was 
done by P. A. McKeown, P, P, Qrkild, C. C. Hawley, and others; 
that east of the Colorado River and" a little between the two 
rivers was done by E, N, Hinrichs and others, OAfy four of the 
geologic maps have been^published (Hinrichs and others, 1967, 
4868j4971a, b), but all this work and the older reports were used 
by Williams (1964) iii compiling the^l:250,000-scale geologic map 
of the Moab quadrangle, by Williams and Hackman (1971) in 
compiHng a ^similar m&p of the Salina quadrangle, and by 
Haynes, Vogel, and Wyant (1972) fn compiling a similar map of 
the^Gortez quadrangle. These three maps show the geology of 
the entire park. ' / - ^ 

Th€^1970 issue of the Naturalist in which the cited pipers by 
Jenningf, Newell, and Stokes apptar also contains other papers 
on C^nyonlands National Pai;k, including one on the plants. 

117 



y Several early rtporti on the Green and Colprado Riveri and 
poten 'tt a^irtiH tatlon ton tain a wealth of informatiort'^and 
many fine photographs— two reports on the Colorado River by 
La Rue (1916! 1925), one on the Green River by Wooley (1980), 
; : and one on theoipper Col orado Riv er (above the confluence) by 

'-For those who Wish to learn mor^about the scienae of geolo^, 
I sugge|t the texteook by Gilluly, Watew.i^nd Woodford (18p8).' 
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